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INTRODUCTION 



The Federal Water Pollution Control Act, 
Public Law 845, passed by the 80th Congress 
in June of 1948, requires the Surgeon General 
of the Public Health Service to cooperate with 
other Federal agencies, with State and inter- 
state water pollution control agencies, and 
with municipalities and industries in the pre- 
paration or adoption of comprehensive pro- 
grams for eliminating or reducing the pollu- 
tion of interstate waters and tributaries 
thereof, and improving the sanitary condition 
of surface and underground waters. 

In developing these programs, due regard 
must be given to improvements necessary to 
conserve the Nation's waters for public water 
supplies, propagation of fish and aquatic life, 
recreational purposes, agricultural, indus- 
trial, and other legitimate uses. 

Recognizing the fact that full technical 
information was not available to permit the 
development of such comprehensive programs 
immediately for most of the Nation's waters, 
the Public Health Service envisioned the 
development of these programs in two general 
phases. The first phase contemplated the 
development of a series of reports, consist- 
ent with presently available data, which would: 
provide^a reference point for measuring prog- 
ress; provide a guide to needed additional 
data; provide a basis for the logical develop- 
ment of comprehensive programs; provide a 
basis for approval of loans to States, inter- 
state agencies and municipalities at such time 
as the Congress made available funds for this 
purpose; and serve to inform the public on the 
problem o water pollution and set forth sug- 
gestions for pollution control. 

The collection of available data as of July 
1, 1950, has been completed under the first 
phase of the program. Such data have been 
assembled with the cooperation of State and 
interstate water pollution control agencies. 
Through these agencies additional data have 
been obtained from other State officials, 
county and city officials and representatives 
of industry. Federal agencies also have been 
of great assistance. In order to make this 
information available at the earliest possible 
moment, these data are being presented in 15 
summary-type reports covering the United 
States by major drainage basins, Tliis report 
on the Southwest-Lower Mississippi Basins is 
one of that series. 

These summary reports present informa- 
tion about the ways our water resources are 



used, the pollution going into our water 
resources and the resulting damages, the 
benefits which may result from pollution pre- 
vention and abatement, the pollution preven- 
tion measures now in effect, and those 
required. 

They are prepared in two parts. Part one 
considers the water pollution problems of the 
basin as a whole. Part two presents briefly 
the data for each of the several sub-basins of 
the major basin, including a list of projects 
now known to be needed for water pollution 
control. 

Since the summary reports are based on 
data which are now readily available, these 
reports do not discuss or evaluate the most 
advantageous water uses as they are related 
to pollution control. Such considerations will 
be included as a part of the comprehensive 
water pollution control programs. 

The deficiencies in data and the gaps in in- 
formation indicated in these summary reports 
are as significant as the presentation of avail- 
able facts and statistics. They indicate the 
work which still needs to be accomplished by 
water pollution control authorities for the 
preparation of comprehensive programs. 

Data and knowledge now available are suffi- 
cient, howevei', to permit the immediate 
solution of many of the pollution problems 
within the Southwest-Lower Mississippi 
Basins without awaiting the results of addi- 
tional surveys and studies. The tabulations of 
pollution abatement projects which are in- 
cluded in Part Two of this summary report 
represent presently known needs. However, 
future studies and evaluations may result in 
some changes in the estimations of require- 
ments. 

A sincere effort has been made by all who 
contributed to this report to present a fair 
picture of the complex water pollution prob- 
lems in the Southwest-Lower Mississippi 
Basins and to present reasonable conclusions 
and recommendations. It is our hope that this 
report, as a step in the cooperative develop- 
ment of an ultimate comprehensive pollution 
control program, will help in safeguarding the 
water resources of the Southwest-Lower 
Mississippi Basins. 



Surgeon General 
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SUMMARY 



The Southwest-Lower Mississippi Drainage 
Basins include the area drained by the entire 
Arkansas, White, and Red Rivers together 
with the local area drained by the lower reach 
of the Mississippi River, extending from 
Cairo, 111. to the Gulf of Mexico. The basins 
embrace all of the States of Oklahoma, 
Arkansas, most of Louisiana and portions of 
Colorado, New Mexico, Texas, Kansas, 
Missouri, Kentucky, Tennessee, and Missis- 
sippi; they are almost 900 miles long and 
average about 400 miles in width and com- 
prise a total area of nearly 340, 000 square 
miles. 

The topography developing from the west, 
is rugged through the headwaters regions in 
Colorado and New Mexico and changes 
abruptly to the undulating terrain of the Great 
Plains eastward to central Kansas and 
Oklahoma. The Plains region merges into the 
rolling prairies and broken hills lying in 
eastern Kansas and Oklahoma. East and 
south of Little Rock, Ark, , the topography 
blends into the flat alluvial valley of the lower 
Mississippi River. The area is prominently 
marked by the Boston and Ozark Mountains in 
eastern Oklahoma and western Arkansas and 
by the Ouachita Mountains in northwestern 
Arkansas. 

The climate varies from arid and semiarid 
in the western regions to mild and damp in the 
central and eastern portions. The southeast- 
ern portion, including the State of Louisiana, 
experiences long periods of humid climate. 
Rainfall associated with the climatic regions 
ranges from less than 20 inches in the west 
and increases gradually to 45 inches annually 
eastward to northeastern Arkansas. The rain- 
fall in southern Arkansas and northern 
Louisiana averages 50 inches annually and 
averages of 60 inches are not uncommon In 
southern Louisiana. 

Moderate stream flows in the headwaters of 
the Arkansas River originating from light 
rainfall and melting snows are diminished in 
the semiarid region of eastern Colorado and 
western Kansas by evaporation, channel 
absorption, and diversion for irrigation. 
Alternate extremes of drought and excessive 
rainfall are comparatively frequent in the cen- 
tral portion of Ihe region. Runoff in the 
eastern area varies generally as the rainfall 
and the stream flows are large and erratic. 
Flood control is. a problem along the Missis- 
sippi River and immediate tributaries. 

The estimated 1950 population of the basins 
is approximately 11,500,000. The largest 
population centers are found in the east cen- 



tral region extending from Oklahoma City, 
Okla, to Memphis, Term., and in Louisiana. 
There are over 30 major cities in the area 
with populations ranging from 15, 000 to 
600,000, including New Orleans, with a popu- 
lation of 567,357. 

The region is rich in natural resources, the 
most important of which are petroleum, natu- 
ral gas, metallic and non-metallic ores, 
fertile soils, timber, and water. A large part 
of the vast mid-continent oil field is located in 
the central portion of the basins. Nearly 95 
percent of the bauxite ore produced in the 
United States is mined in central Arkansas and 
commercial quantities of Umber are found 
throughout the eastern region. 

Agriculture, including livestock raising, is 
one of the most important economic activities 
in the basins. Wheat, cotton, corn, forage, 
soy beans, and sugar beets are the important 
crops produced in the central region. Cultiva- 
tion of truck crops is important in the irri- 
gated areas of the western portion and rice 
culture is practiced extensively in the Grand 
Prairie Region of Arkansas and also in south- 
western Louisiana. 

The production and refining of petroleum is 
one of the most important industrial activities 
in the region. Other major industries associ- 
ated with the products of the area, including 
natural gas production, paper mills, and food 
processing plants, arc also represented in fail- 
share, 

The basins are endowed with an abundance 
of fish and wildlife resources which offer great 
recreational opportunities to the inhabitants. 
Game fishing is found in the White River Basin 
and streams of the eastern portion of the 
basins, while commercial fishing, shellfish 
production and muskrat trapping are of greater 
economic importance in the Gulf waters and 
marginal coastal areas. 

Surface and underground water resources 
are of equal importance and are utilized 
extensively throughout the area for the follow- 
ing purposes; public and industrial water sup- 
plies; agricultural use; recreation, including 
fishing, hunting, bathing, and other activities; 
commercial fishing; and power development 
and navigation, 

Surface waters mainly are used for sources 
of public and industrial supplies in the central 
portion of the region. In the eastern and 
western regions, however, underground 
waters are utilized to a greater extent for 
public supplies. Throughout the entire area 
there are over four times as many communi- 
ties utilizing underground waters for public 
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supplies as compared to the number using 
surface sources, but on the basis of popula- 
tion served and rate of consumption, the use 
of surface and underground waters is of equal 
importance. There are 269 communities 
utilizing surface water supplies to serve 
2, 633, 000 persons with an average of 327 mil- 
lion gallons daily and 1, 136 communities using 
underground sources of water supply to serve 
2, 825, 000 persons with an average of 289. 5 
million gallons daily. Data regarding the 
industrial water use are available only for a 
few specific areas and therefore are consid- 
ered inadequate to apply to the total use for 
this purpose in the entire area. 

The use of both suiface and underground 
waters for agricultural purposes, including 
irrigation, and livestock watering, is one of 
the more important water uses in the basins. 
Extensive irrigated areas in excess of one- 
half million acres have been developed in the 
semiarid regions of the upper Arkansas and 
Red Rivers for the cultivation of truck crops. 
In the Grand Prairie Region of Arkansas about 
450,000 acres are irrigated largely from 
underground sources of waters for the culture 
of rice exclusively. Equally extensive rice 
growing areas located in southwestern 
Louisiana are irrigated mainly by surface 
waters and supplemented by water from under- 
ground sources. 

Limited water supply in the western areas 
and in the Grand Prairie Region of Arkansas 
has restricted the development of irrigation 
projects. Conservation of the available water 
and supplementing the supply from other areas 
is considered essential for the development of 
irrigation projects in these areas. Pollution 
control is necessary to protect the abundant 
surface waters used for the irrigation of rice 
in southwestern Louisiana. 

Fishing and hunting opportunities which enjoy 
national reputation are the principal recrea- 
tional uses of the waters in the basins. It has 
been estimated that in 1949, probably about 300 
million dollars were spent in the basins for 
licenses, equipment and travel in pursuit of 
this sport. Bathing is of local importance but 
development of this use near centers of popu- 
lation has been hampered by pollution. Boating 
is popular on the navigable streams and large 
impoundments in the eastern half of the area. 
Numerous parks and wildlife refuges have been 
developed for the conservation of fish and wild- 
life resources. Many of these restricted areas 
in the picturesque mountainous regions are 
attractive for camping and picnicking. 

Many strtams in the area are used for com- 
mercial fishing. The yield from the inland 
streams, however, comprises only a small 
part of the total production and value of this 
important activity as compared to the large 
production of shellfish, shrimp and other 
fishes taken from the Gulf and marginal coastal 
waters. 



Many rivers in the region offer potentials 
for the development of power projects. There 
are seven projects in operation or under con- 
struction which have a total installed capacity 
of 465, 000 kilowatts and in addition have pro- 
visions for about nine million acre-feet of 
flood control storage. 

Navigation is of major importance on the 
Mississippi River which traverses the eastern 
portion of the area for a distance of 600 miles 
from Cairo, 111. , to the Gulf. Several of the 
rivers in Louisiana are navigable for ocean- 
going vessels for considerable distances from 
the Gulf. Navigation on the Arkansas, White, 
and Red Rivers, however, is limited to the 
lower reaches of these rivers and to the trans 
portation of local products. 

A summary of data on the number of munic- 
ipal sources of pollution shows that there are 
821 sewered communities within the area, witl 
a combined population of nearly five million. 
An estimate of the amount of pollution origi- 
nating from the municipal sources, including 
domestic sewage and industrial wastes dis- 
charged to city sewers, is available, however 
for only 69 percent of the sewered communi- 
ties. The pollution load from 564 municipali- 
ties, for which estimates are available, has a 
population equivalent of about 1, 900, 000. The 
amount of pollution contributed by the remain- 
ing 257 municipalities is undetermined. 

Similar data show that there are 1, 081 
sources of industrial pollution reported as dis 
charging wastes directly to the watercourses. 
The estimated pollution load contributed by 32. 
known sources producing organic wastes is 
equivalent, on an organic load basis, to the 
domestic wastes from a population of about 
1, 360, 000. The amount of pollution originating 
from the remaining sources, producing 
organic and inorganic type wastes, is unde- 
termined or unknown. 

Pollution from industries producing inor- 
ganic wastes is one of the major problems in 
the basins. The disposal of oil well brines and 
waste oils resulting from oil production and 
processing operations has been an important 
factor contributing to the degradation of the 
water resources. The extensive nature of 
these operations, resulting in large volumes 
of wastes, and the difficult problems of dis- 
posal have resulted in considerable pollution 
of both surface and underground waters. Silt 
pollution resulting from soil erosion and 
mineralisation of waters brought in contact 
with natural salt and gypsum deposits also 
merits important consideration in this area. 

Damages resulting from pollution have 
affected nearly all important water uses to 
some degree, either directly or indirectly. 
Specific damages to the water resources have 
resulted 'in most part from oil well brines and 
municipal wastes. Instances of damages to 
water supplies, agriculture, fish and wildlife, 
and recreation are common in the basins. 
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tangible losses resulting from restricted 
"onornic developments and possible detri- 
ental effects to public health are of equal 
iportance in the consideration of these 
mages. 

Specific benefits resulting from pollution 
introl are largely of a local nature, but the 
neral benefits can be readily applied to all 
gitimate water uses. High costs for the 
eatirtent of polluted waters for public and 
dustrial supplies can be decreased and 
rge capital outlays for expansion of facili- 
3 s to maintain capacity, or for the develop- 
ent of new sources, can be avoided. Loss 
livestock exposed to polluted water will be 
duced. Pollution of waters utilized for 
Ticultural purposes has restricted agri- 
Itural developments and reduced crop 
elds. However, abatement of pollution will 
^atly reduce these losses. The conserva- 
>n and propagation of important fish and 
Idlife resources will benefit from the 
storation of many polluted streams and 
creational activities can be developed near 
raters of population for the convenience of 
iny. The control of silt pollution also can 

expected to reduce treatment costs of 
ffcer supplies and to restore production of 
ih and other aquatic life through the protec- 
>n of spawning beds and food supplies. In 
clition to conserving the valuable soils for 
x-iculture, sediment control prolongs the 
e f ul life of all impoundments, especially 
wer development projects, and facilitates 
velopment and maintenance of aid-to-navi- 
tion projects, 

Gradual progress in pollution control is 
ident throughout the basins in general. The 
introl measures in many local areas, how- 
er, have not been adequate to keep pace 
tH the increased pollution and progressive 
terioration of watercourses has resulted. 
.is condition is particularly evident through- 
t the central zone of the area where the 
-ger centers of population are concentrated, 
d in some areas of the eastern and south- 
stern portions where considerable indus- 
a.1 activities are located. Pollution preven- 
n measures in effect consist of;exercising 
State legislative authority, promoting the 
nstruction of pollution abatement facilities, 
d conducting educational programs related 
the various aspects of pollution prevention 
i abatement. 

The Arkansas-White-Red Basins Inter- 
ency Committee, with membership repre- 
vting all Federal departments having 
& rests in the land and water resources of 
three river basins, has been directed by 
President to study the aspects of and 
rnulate a comprehensive and integrated 
n for the conservation and development of 
se resources. The activities of the Com- 
ttee are supported by active participation 
the various State agencies, group organ- 



izations, and individuals. Consideration of 
plans and proposals by this group is promot- 
ing unified action among the many Federal and 
State agencies, and others having interest in 
water pollution problems. The findings and 
recommendations of the Committee are antic- 
ipated with keen interest by all concerned with 
the prevention and abatement of pollution in 
the area. 

Data available regarding existing municipal 
waste treatment plants show that some type of 
treatment is provided by 640, or 78 percent, 
of the 821 municipalities having sewerage 
systems. The population served by treatment 
facilities is about 2,800,000, or 56 percent, 
of the total sewered population of nearly 
5, 000, 000 within the area. Similar data show 
that of the 1, 081 industries discharging wastes 
directly to watercourses, only 68 are known 
to have some type of waste treatment facili- 
ties, 144 are reported as having no treatment 
facilities, and the status of treatment facili- 
ties for 869 industries is undetermined. 

The effectiveness of the existing municipal 
waste treatment plants in the abatement of 
pollution is partially discounted by the fact 
that about 60 percent of these plants are 
inadequate for reasons of capacity, due to 
population growths or other factors contribut- 
ing to overloading, and about 50 percent are 
subjected to poor operation. Table 1 presents 
a summary of municipal waste treatment 
plant data for the region developed from data 
for each of the 21 sub-basins. 

The pollution prevention measures required 
within the basins are generally recognized. 
Pollution control has been handicapped to 
some extent, in some areas o'f the basins, 
however, by inadequate legislative authority, 
by the exercise of responsibility by several 
agencies within a single State, and by 
restricted program activities resulting from 
an inadequate number of personnel and limited 

funds. . . 

Available data show that 517 municipal waste 
treatment projects including requirements for 
132 new plants, enlargements or additions for 
251 plants, and replacement of 134 existing 
plants are known to be needed to adequately 
treat municipal wastes. These projects involve 
nearly 3,000,000 persons or about 60 percent 
of the total sewered population in the area. No 
projects are needed in 289 municipalities, and 
the requirements for 40 municipalities are un- 
determined. Specific industrial waste treat- 
ment requirements include 43 new plants and 
21 improvement projects. The requirements 
for 979 industries, however, are as yet un- 
determined. 

During World War II, activities in the field 
of pollution abatement suffered considerable 
setback due to necessity for diverting material 
to the war effort. Since the war, however, 
some increased rate of construction of 
waste treatment plants is noted within the 
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area, A total of 48 municipal plants, designed 
to serve a population of 229, 200 were built 
during the five-year period 1946-1950. Eight 
industrial waste treatment plants were 
reported as having been constructed during 
the same period. 

The present status of needed treatment 
works projects indicates slow action toward 
pollution abatement. Of some 554 projects 
considered necessary, only 86 are under 
active consideration, no formal action has 
been taken on 149 and the status of 319 pro- 
jects is undetermined. The project needs for 
nearly 1, 000 sources of industiial pollution 
are reported as undetermined, 

Although pollution control within the basins 
is not a recent activity, inadequate legisla- 
tion, resulting from the adoption of piece- 
meal laws, has contributed in no small part 
to the slow progress in pollution control in 
some States in the basins. Several of the 
States have come to realize the limitations 
of this type of legislation. Recently, 
Arkansas adopted comprehensive water pol- 
lution control legislation. Colorado and 
Oklahoma are presently in the process of 
developing similar legislation, Tennessee, 
in 1949 and I960, was operating under 
restricted enforcement provisions of its 
existing pollution control laws. Kansas and 
Texas are operating under statutes which are 
considered adequate by these States. 



The underlying concept and purpose of 
uniform water pollution control legislation is 
to facilitate interstate cooperation and the 
development of mutually complimentary pro- 
grams for water pollution control. The use of 
interstate compacts or agreements as a 
means of solving common problems extending 
beyond borders of jurisdiction has been on a 
limited and restricted basis by the States in 
the basins. One interstate compact is in 
effect within the basins and two others are in 
the process of negotiation between the States. 
All of these compacts deal primarily with the 
apportionment of the water of the Upper 
Arkansas River, Canadian River, and Red 
River, respectively. 

From the data available, it is estimated 
that the initial cost for providing the needed 
municipal waste treatment facilities in the 
basins will be approximately $50, 000, 000. 
This estimate takes into consideration the 
projects required to treat municipal sewage 
and industrial wastes discharged to city 
sewers. The lack of adequate data regarding 
the sources and amounts of industrial wastes 
and the complexities involved in determining 
the type and magnitude of waste treatment 
facilities for the various kinds of industries 
discharging directly to the watercourses pre- 
cludes an estimate of cost for needed indus- 
trial wastes treatment facilities in the basins. 



CONCLUSIONS 



1. The climatic and physical conditions 
found throughout the basins emphasize the 
importance of the conservation of the water 
resources for the development of the basins' 
economy. Pollution control for the protec- 
tion and restoration of the water resources to 
permit optimum utilization of the waters is 
recognized as an integral part of water con- 
servation measures. 

2. By virtue of the large undeveloped areas 
in the basins, pollution is not considered 
widespread. Localized conditions of gross 
pollution, however, are common throughout 
the east-central portion of the basins. The 
local pollution problems originate mainly 
from the discharge of wastes from the pro- 
duction and refining of petroleum and from 
municipal wastes. 

Natural pollution in the form of sediment 
and dissolved minerals is a major problem 
throughout much of the basins. With some 
exceptions, all streams in the western por- 
tion of the basins are laden with silt, and the 
waters are mineralised to a greater or lesser 
degree from contact with natural salt and 
gypsum deposits. 

3. Specific damages resulting from pollu- 
tion have affected in varying degree all 
important water uses. The more important 
uses so affected include: public and indus- 
trial water supplies, agriculture, recreation, 
and propagation of fish and other aquatic life. 

4. The benefits which result from a pro- 
gram of pollution control can be related 
directly to specific pollution damages suffered 
in the basins and indirectly to potential haz- 
ards to public health and to restricted econom- 
ic and recreational activities for which the 
areas are otherwise suited. 

5. Although pollution control measures are 
being carried on, the application of these 
measures in many areas has lagged behind 
encroaching pollution. The lack of concerted 
action through some State agencies, inade- 
quate legislative authority, limited technical 
staffs, and insufficient funds for the adminis- 
tration of an aggressive pollution control pro- 
gram are several factors responsible for the 
present day conditions of the water resources 
in some areas of the basins. 

6. Inadequate legislation in some States has 
resulted in most part from the enactment of 
fragmentary statutes applying to limited or 
specific pollution problems. Administration 
of a broad pollution control program is handi- 
capped by the application of limited and incon- 
sistent legislation developed through such pro- 
cedures. The need is apparent in all but few 



of the States within the basins for more ade- 
quate legislation, broad in the definition of 
water pollution, and uniform in basic princi- 
ples considered desirable for good and ade- 
quate legislation. Uniformity of water pollu- 
tion legislation among the several States will 
aid the States in their own work and facilitate 
cooperation in the solution of pollution prob- 
lems interstate in scope. The use of inter- 
state compacts and agreements has been on a 
limited and restricted basis among the States 
in these basins. The value of this device 
should be recognized and utilized to a greater 
extent as a means of accomplishing pollution 
control on the logical river basin approach. 

In some areas, however, considerable 
improvement of pollution problems has been 
made by informal cooperation. 

7. Pollution control in the basins has also 
been handicapped by the lack of technical 
knowledge, especially as related to the treat- 
ment of several industrial wastes. The 
development of oil well brine disposal 
methods, which has contributed greatly 
toward the abatement of pollution from this 
source, is relatively new and resulted from 
the cooperative investigation and research 
efforts of governmental agencies and industry 
An accelerated program of research designed 
to cover the broad field of waste treatment, 
especially industrial waste treatment, is 
essential for the continued development of 
effective pollution control programs. 

8. Delayed administrative action and post- 
poned construction of treatment works has 
taken its toll of the water resources. It has 
also created a considerable backlog of needed 
facilities and a need for large financial 
expenditures to restore and protect the water 
for present and future use. It is estimated 
that the initial cost of needed municipal waste 
treatment plants for the entire area will be 
approximately $50,000,000. This estimate is 
based on available data and it is reasonable t< 
assume that a re-estimate of cost, when mor 
complete data become available, will increas 
this figure appreciably. 

9. In some States, existing municipal tax 
structures and financing methods have ham- 
pered water pollution abatement efforts. An 
examination of financing methods, including 
those relating to industrial waste treatment 

, facilities, is indicated in order to determine 
the needed improvements in those methods, 

10. Accomplishing initial construction of 
needed waste treatment plants should not be 
considered the end point for pollution control 
objectives. Present conditions indicate that 



about 60 percent of the existing plants are 
inadequate with relation to capacity and about 
50 percent are subjected to poor operation. 
These data show that plant expansions and 
improvements have not kept pace with popula- 
tion and community growth and also underline 
the need for better plant operation control. 

11. Data available from the several States 
in the basins contain wide gaps and are gener- 
ally inadequate for the purposes of determin- 
ing completely the scope of the pollution prob- 
lems. The lack of information, especially 
regarding sources of industrial pollution, 
similarly precludes a complete evaluation of 
the requirements for corrective measures for 
pollution prevention and abatement. Supple- 
mental data regarding sources and amounts of 



pollution, desirable water uses, water quality 
requirements, and needed corrective actions 
are considered a prerequisite to the develop- 
ment of a comprehensive program for water 
pollution control within the basins, 

12. The establishment of the Arkansas- 
White-Red Basins Inter-Agency Committee, 
to study the land and water resources within 
the three river basins, represents a mile- 
stone in integrating pollution control with the 
coordinated inter-agency effort applied to 
basin-wide problems. Integrated viewpoints 
representing the interests of the various 
Federal and State agencies concerned with 
water resources problems must be considered 
in carrying out a sound program of pollution 
prevention and abatement. 



xiii 



RECOMMENDATIONS 



It is recommended that: 

1. Although data available are generally 
incomplete, they are sufficient in regard to 
water pollution problems to permit instituting 
sound corrective measures in many local 
areas. In these areas the States, in coopeia- 
tion with the local governmental and industrial 
authorities, should establish requirements or 
intensify corrective measures and promote 
and expedite construction of treatment works 
or other pollution preventive measures which 
will be in accord with future comprehensive 
river basin development. 

2. Continued and accelerated efforts should 
be made by the responsible water pollution 
control agencies of the several States to 
secure supplemental data, particularly on 
industrial waste pollution, for the purpose of 
more adequately defining the pollution prob- 
lems, and to permit development and admin- 
istration of comprehensive programs of sound 
corrective measures, 

For this purpose, efforts should be directed 
toward. 

(a) Locating all sources of municipal and 
industrial wastes and determining the 
characteristics and amounts of wastes dis- 
charged to the watercourses. 

(b) Determining the polluting effect of the 
wastes and evaluating the damages to the 
watercourses. 

(c) Determining desirable water quality 
objectives for present and future primary 
water uses. 

(d) Establishing and administering regu- 
lations for minimum requirements for 
waste treatment and disposal. 

(e) Promoting the construction of needed 
waste prevention and treatment facilities. 



(f) Maintaining and improving operation 
of waste treatment plants and fostering 
educational programs for tiaimng of plant 
operators. 

(g) Examining municipal tax structures 
and financing methods as applied to sewag 
and industrial waste treatment woz ks to d> 
termine needed improvements.. 

3 In those States now handicapped by 
enactment of piecemeal and inadequate legis 
lation for the administration ol watur pollu- 
tion control, the primary effort should be 
directed toward the amendment and supple- 
menting of existing statutes with the purpose 
in view of developing uniform com p re htm si v 
water pollution control legislation. 

4. The underlying concept and purpose of 
uniform legislation is to facilitate interstate 
cooperation and the development of mutually 
complimentary programs for water pollution 
control. The use of interstate agreements a 
compacts has been on a limited and restrict 
basis within the basins. The value of such 
agreements and compacts should be recog- 
nized and utilized to a greater extent by the 
several States within the basins at, a means 
of controlling interstate pollution, 

5. For those State water pollution control 
agencies now handicapped by lack of State 
appropriations or insufficient funds, the Sta 
legislatures should provide adequate funds 
commensurate with the delegated responsi- 
bilities and duties of those agencies, 

6. Active and continued participation be 
maintained by the State water pollution cont] 
agencies in the program of the Arkansas- 
White-Red Basins Inter- Agency Committee. 
Such participation should include considera- 
tion of all pollution problems related to the 
various aspects of water resources couserv 
tion and development. 
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GENERAL DESCRIPTION 



Historical Background 

The Southwest-Lower Mississippi Drainage 
Basins area contains some of the Nation's 
largest inland waterways. The largest the 
Mississippi River traverses the entire east- 
ern portion of the region tor a distance of 
about 600 miles. The Arkansas River courses 
the full east-west expanse of the area, and is 
surpassed in size by only the Mississippi and 
Missouri Rivers. 

Earliest exploration dates back to 1519 by 
Alvorez de Pirreda, in the region of the 
mouth of the Mississippi. Explorations in the 
northern aiea of the basins date back to 1541, 
when DeSoto made the first trip up part of 
the Arkansas River. He was followed in 1682 
by La Salle, who toured down the Mississippi 
River and claimed the land for France. 

In 1783 the United States gained possession 
of the east banks of the Mississippi River 
down to the 31st parallel. This was followed 
by the Louisiana Purchase in 1803, which gave 
the United States control of the entire Missis- 
sippi Valley and practically the entire area 
included in the Southwest-Lower Mississippi 
Drainage Basins, 

The city of New Orleans was established in 
1718 and Louisiana became a State in 1812. 

DeSoto (1541) was the first European to 
explore the region now known as Arkansas. 
This area became part of the United States as 
a result of the Louisiana Purchase, and was 
admitted to the Union in 1836. 

The territory of Oklahoma was established 
through the Homestead Act of 1889 and became 
a State in 1907. 

The Kansas portion of the area gained 
prominence through the 400-mile long Santa 
Fe Trail established in 1824. This passage- 
waypart of the 1842 trail blazed by 
Fremont was the first overland route to 
California, Oregon and Mexico. 

The Kansas-Nebraska Act admitted Kansas 
as an organized territory in 1854, and was 
followed by her admission to the Union in 1861. 

The Gold Rush of 1849 opened up the 
Colorado portion of the area to extensive 
settlement. 

As railroads and telegraph lines stretched 
across the vast wilderness, settlers surged 
beyond the continental barrier of the Missis- 
sippi and established homes and cities. The 
great plains were fenced for general and 
specialized farming, and industrial develop- 
ment soon followed. 



Physical Description 

The area of the Southwest-Lower Missis- 
sippi Drainage Basins includes the large 
Arkansas, White, Red and Lower Mississippi 
Rivers drainage basins, and several smaller 
river basins in the east and southeastern 
regions. 

This comprises about 340,000 square miles. 
The total area includes the Arkansas River 
Basin with 160, 375 square miles, or 47 per- 
cent; the White River Basin with 27, 765 
square miles or about eight percent; and the 
Red River Basin with 66,108 square miles or 
about 20 percent of the total area. In addition, 
approximately 85,000 square miles are 
included in the minor basins of the Calcasieu, 
Atchafalaya, Yazoo and Black Rivers in 
Louisiana and Mississippi. 

The basins are almost 900 miles long and 
average approximately 400 miles in width. 
They begin in the Rocky Mountains of 
Colorado and extend in a southeasterly direc- 
tion to the Lower Mississippi River and 
include small sections of Colorado, New 
Mexico, Texas and Missouri, Kentucky, 
Tennessee and Mississippi; large portions of 
Kansas and Louisiana and all of Oklahoma and 
Arkansas, 

The topography of the Arkansas River Basin 
is mountainous west of Canon City, Colo. , and 
is rugged through the foothills eastward to 
Pueblo, where it changes abruptly to the 
undulating terrain of the Great Plains. The 
Plains region extends east to Hutchinson, 
Kans. , to merge into an area of rolling 
prairies and broken hills lying in Eastern 
Kansas and Oklahoma. The basin is promi- 
nently marked in Eastern Oklahoma and 
Western Arkansas by the Ozark Mountains 
and the Boston Mountains on the north, and by 
the Ouachita Mountains on the south. Near 
Little Rock, Ark, , the topography blends into 
the flat alluvial valley of the lower Missis- 
sippi River. 

The White River Basin embraces most of 
the Boston and Ozark Mountain region which 
blends into the rolling foothills of the eastern 
portion of the major basins, 

The headwaters area of the Red River Basin 
is semiarid in character and the river rises 
from a network of small streams. The main 
channel through western Oklahoma is poorly 
defined and is continually shifting in the sandy 
waste lands. East of the "bad lands" lie the 
rolling plains section of Texas and Oklahoma. 



The rugged Wichita Mountains form the 
northern divide. 

Through eastern Oklahoma and Texas, the 
river plain is broad and well suited to farm- 
ing. As the stream approaches Louisiana the 
country becomes a rolling plain, heavily 
wooded with pines in the uplands and hard- 
woods in the bottoms. The "backwater" 
region below Alexandria drains considerable 
timbered swamp lands. There is little culti- 
vation in this area and inundation during high 
water is not uncommon. The Ouachita River 
forms a part of this drainage area from 
Arkansas and includes a portion of the 
Ouachita Mountains and flat swampy lowlands. 

The average annual temperatures in the 
area range from 44F. at high altitudes in the 
western regions to 65 F, in the eastern low- 
lands and marsh areas = Excessive hot or 
drought periods are occasionally experienced 
outside the mountainous areas. The climate is 
mild and dry in the western and central por- 
tions and often accompanied by steady winds 
of rather high velocity. The southwestern 
area has a semi-arid to moderate climate, 
while the eastern and southeastern portions 
range from mild to extremely humid climates, 

Rainfall decreases from about 25 inches 
annually in the Rocky Mountains area to 12. 5 
inches near La:- Animas, Colo. Extending 
eastward it increases gradually to about 40 
inches on the southern slope of the Boston 
Mountains in Northeastern Arkansas, and 
averages of 60 inches are not uncommon in 
Louisiana, 

Runoff varies widely due to differences in 
climate, vegetation, soil and topography. 
However, moderate stream flows from the 
Rocky Mountain section are greatly dimin- 
ished in the semiand region of eastern 
Colorado and western Kansas by evaporation, 
channel absorption, and diversion for irriga- 
tion. Almost all of the flow of the Arkansas 
River in Oklahoma and Arkansas originates 
in that part of the area east of the 98th merid- 
ian as a result of rainfall and spring runoff 
due to melting snows. 

Alternate extremes o drought and exces- 
sive rainfall are comparatively frequent in 
the central regions of the major basins. Run- 
off varies generally, as does the rainfall in 
the southwestern region of the basins, and 
therefore flows are erratic and even inter- 
mittent in this section. 

Stream flows in the eastern reaches of the 
area are rather low in summer and fall because 
of less runoff andhigh evaporation and trans- 
piration on the watershed during this period. 



Economic Development 

The 1950 population of the basins is approx 
imately 11, 500, 000. The greatest population 
concentrations occur in east central 
Qklahoma, extending from Oklahoma City to 
west central Arkansas including Little Rock. 
There are over 30 major cities in the basins 
with populations ranging from 15,000 to 
600,000, including New Orleans, La, with a 
population of 567, 257. 

The area is rich in natural resources, the 
most important of which are minerals, fertil 
soils, and timber. The principal mineral 
resources are petroleum, natural gas, lead, 
ainc, coal, manganese, and bauxite. A large 
part of the vast mid-continent oil field is 
within the central portion of the basins, and 
94 percent of the bauxite ore produced in this 
country, is mined in central Arkansas. Most 
of the commercial quantities of timber are 
found throughout the eastern portion of the 
major basins area. 

Some of the more important industries are 
oil and gas production and oil refining; lumbe 
manufacturing and related products; also 
mining and quarrying. Lime and cement are 
manufactured extensively in several sections 
of the basins, principally in the White River 
Basin. 

Wheat, cotton, corn, forage, soy beans an 
sugar beets are important agricultural prod- 
ucts in the central and eastern portions of the 
major basins. 

Truck gardening and rice growing are 
carried on especially in the extreme eastern 
and southeastern sections. Many canneries 
also are found in the east central regions 
along with large fruit farms. Extensive stock 
raising is practiced in the western regions; 
while some stock raising and a great deal of 
dairying also is carried on in the eastern poi 
tions. Truck farming is important in the far 
western reaches of the area where vast irri- 
gation systems have been established. 

There are many recreational areas in the 
form of national and State parks and wildlife 
refuge areas. Most of these are located in th 
central and eastern basin regions, and in the 
Louisiana district. There are many fish 
hatcheries scattered throughout the area. 

Game fishing is an important recreational 
activity in the east central area of the basins 
while commercial fishing, the shellfish indus 
try, and the fur industry, such as muskrat 
trapping and farming, is quite widespread 
in the Gulf waters and marginal coastal 
area. 
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USES OF WATER RESOURCES 



Surface and underground water resources 
are of equal importance and are utilized 
extensively throughout the major basins. The 
uses of the water resources are as varied as 
the different geographic and climatic condi- 
tions and the many diversified economic 
activities found across the basins. The impor- 
tant water uses which are considered pertinent 
to the subject of water pollution control in 
these basins and discussed herein are the 
following: public and industrial water supplies; 
agricultural use, including irrigation and live- 
stock watering; recreation, including fishing, 
hunting, bathing and other activities, com- 
mercial fishing; power development; and 
navigation. 

Throughout the arid and serniarid areas of 
the western third of the basins, extending 
from the Rockies to the 98th meridian, the 
available waters are used mainly for agricul- 
tural purposes. In the central basins area, 
which supports the main centers of population 
and industrial activity, the water resources 
are used mainly for public and industrial 
water supplies. Other uses of Hie waters in 
this area include game fishing, some com- 
mercial fishing, and power production. 

The eastern portion of the basins, which 
includes the White River Basin, the area 
draining to the main stem of the Mississippi 
River, and the Gulf Coast area, is considered 
unique with respect to adequacy of the water 
resources and uses of the waters as compared 
to the central and western portions of the 
basins. Although surface water is abundant, 
the majority of the smaller communities 
utilize underground waters for sources of 
public supplies. Extensive areas in the White 
^River Basin are devoted to wildlife refuges, 
while the surface waters are popular for 
recreational activities and especially for hunt- 
ing and game fishing. Two large flood control 
and power development projects are located in 
the White River Basin. In the Grand Prairie 
region and in the vicinity of Jonesboro and 
McGehee, Ark. , extensive acreage is irri- 
gated for rice culture primarily from ground- 
water sources. Water used for irrigation of 
the large rice fields in western Louisiana is 
diverted from the many surface sources in the 
area and is supplemented by withdrawal from 
ground-water sources. Industry also utilizes 
considerable surface water in this area. The 
Gulf waters and many of the streams tributary 
to the Gulf are used for large scale commer- 
cial fishing operations and are productive of 
shellfish and shrimp. Wildlife refuges and 
muskrat trapping areas are found throughout 
the marsh waters bordering the Gulf coast. 



Navigation is one of the important uses of 
the streams in the eastern portion of the 
basins. The Mississippi River is the principal 
waterway in the basins. Other rivers leading 
to the Gulf are navigable for deep draft ves- 
sels many miles from the coast. The lower 
reaches of the Arkansas and Red rivers are 
used to some extent for local water transpor- 
tation. 

The use of surface waters for the disposal 
of municipal and industrial wastes has been 
and is being exploited throughout the major 
basins. In many instances the uncontrolled 
disposal of these wastes has continued at the 
expense of more important primary uses. It 
is recognized that a certain portion of the 
surface waters should be allocated for the 
ultimate disposal of wastes, however, this 
use is considered of lowest priority and 
should yield to the primaiy water uses. 

Map number 4 shows the locations of the 
primary water uses in the basins. 

Public and Industrial Water Supplies 

From the standpoint of population served 
and rate of consumption, the use of under- 
ground waters is of equal importance to the 
use of surface waters for public supplies in 
the basins. However, there are over four 
times as many communities using underground 
sources as there are utilizing sur-face sources. 
The large number of smaller communities 
developed supplies from underground sources 
principally for economic reasons, whereas the 
larger cities resorted to surface supplies for 
reasons of adequate supply and quality or 
availability. 

An inventory of public water supplies in the 

basins shows that 269 communities utilize 
surface waters for public supplies and serve 
2, 633, 000 persons with an average of 327 mil- 
lion gallons daily. Underground waters are 
used by 1, 136 communities and serve 
2, 825, 000 persons with an average of 289. 5 
million gallons daily. 

The erratic stream flows in the western 
portion of the basins limit the use of the sur- 
face waters for public supplies and therefore, 
underground water sources are used more 
extensively for this purpose. In the reach of 
the Arkansas River beginning at Wichita, 
Kai i 1 ) , Ihe underground waters are highly 
mint i'tiH-sed mainly from contact with natural 
saline ucpooii'... In localized areas the water 
is list-able but, due to high mineralization, it 
is undt ic j rfUile for public water supplies. 



Surface waters are more plentiful and are 
used more generally for public supplies in the 
central portion of the basins. The large cen- 
ters of population in the Verdigris and Grand 
(Neosho) River Sub-Basins and most large 
cities on the main rivers to the south and east 
utilize surface waters primarily for reasons 
of available quantity. 

In the lower White River Basin and extreme 
eastern portion of the major basins, under- 
ground waters are abundant, are of good qual- 
ity, and are used almost exclusively for public 
supplies. In Louisiana, however, a few large 
cities, including New Orleans, use the Missis- 
sippi River and other streams for sources of 
public supplies. 

Adequate data to indicate the magnitude of 
the industrial use of the water resources in 
the basins are lacking. Only limited informa- 
tion concerning industrial water use in specific 
areas is included here and should not be inter- 
preted as representative of this important 
water use throughout the basins. Recently 
developed methods in oil production operations 
are utilizing large quantities of surface waters 
for "flooding" of oil fields. This procedure 
consists of pumping surface water into the oil 
bearing strata to displace the residual oil in 
the sands and thereby increasing the yield 
from the wells. In some areas, however, con- 
siderable difficulties are arising from water 
flooding operations which are polluting the 
intermediate water bearing strata through 
abandoned and improperly plugged wells. It is 
reported that three oil refineries on the 
Verdigris River alone pump an average of 11. 6 
million gallons daily from the river. It is also 
estimated that in 1949, industries located in 
the State of Arkansas used about 25 million 
gallons of water daily from underground 
sources. Large industrial enterprises in 
Louisiana, including paper mills and oil refin- 
eries, use considerable quantities of water 
from the streams in that State. 

Agricultural Use 

Irrigation is essential for the support of 
ruck farming in the western regions of the 
lasins extending from the foothills of the 
lockies to western Kansas and Oklahoma. 
Rainfall in this region varies from less than 
20 inches in the Colorado and New Mexico 
portions to 20-25 inches in Kansas and the 
Panhandles of Texas and Oklahoma. The needs 
for livestock water are of equal importance 
throughout this vast cattle raising area. 

The principal existing development of irri- 
gation in this region lies along the main stem 
of the Arkansas River in Colorado, where in 
excess of 300,000 acres are irrigated. Sev- 
eral smaller irrigation developments, includ- 
ing the Tucumcari and Altus projects are 
located along the Canadian River in New 
Mexico and North Fork and Red Rivers in 



Oklahoma. These developments are supplied 
by impoundments and by direct diversion from 
meager stream flows and from shallow under- 
ground sources. Farther east, partly within 
the Red River Basin and extending southward 
beyond the major basin boundary, there is a 
large area of over a million acres irrigated 
primarily from underground sources. 

Practically all areas are urgently in need 
of supplemental water. Ground waters in the 
Colorado and New Mexico portions are ade- 
quate only to furnish some of the needs of 
rural domestic supplies and stock water. 
Some supplemental supply may be obtained by 
conservation measures, but importation of 
waters from other river basins is considered 
essential by some water conservation author- 
ities to provide an adequate, supply for all 
uses in the upper Arkansas River Basin. 

Although underground water sources are 
more extensive to the east, this source 
cannot be exploited without limitation and it 
has been considered necessary to augment 
the ground waters from surface sources to 
supply the needs for optimum development of 
the agricultural activities in the region. 

In the central region of the basins the 
annual rainfall averages from 25 to 35 inches. 
Dry farming and cattle grazing are the domi- 
nant land uses. Irrigation is beneficial but is 
not practiced to the extent it is utilized in the 
western region. The precipitation is suffi- 
cient to support fair yields in most years. 
Runoff to the streams is characterized by 
relatively frequent and intense floods and long 
periods of negligible flow. This condition 
accentuates the serious soil erosion, stream 
sediment and flood control problems and 
necessitates conservation developments to 
utilize the surface water resources fully. 

The eastern region of the basins includes 
the entire White River watershed and imme- 
diate drainage to the Mississippi River from 
Cairo, 111. to the Gulf of Mexico. Rainfall in 
tlu.> region averages about 35 inches in the 
west to more than 50 inches in the east and 
south. 

General agriculture is confined largely to 
the bottom lands along streams and rivers. 
The eastern-most portion consists of flat, 
low-lying area which is devoted principally to 
the raising of rice and cotton. In the Grand 
Prairie area of Arkansas about 450, 000 acres 
are irrigated from underground sources for 
the production of rice exclusively. The use of 
ground water has been seriously over-devel- 
oped in the Grand Prairie area and a replace- 
ment supply of surface water is required to 
maintain and expand the rice industry in addi- 
tion to permitting recharge of the water- 
bearing strata to provide adequate water sup- 
plies for other uses. 

Other extensive irrigated rice growing 
areas are found in southwestern Louisiana. 
These areas are irrigated from surface 
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sources which are abundant but subject to 
industrial waste pollution primarily from oil 
production operations. The principal water 
resource problem is not one of adequate sup- 
ply but one of better regulation of surface 
flows, involving pollution and flood control 
and drainage. 

Recreational Uses 

The principal recreational uses of the sur- 
face water resources in the basins include 
fishing and hunting. Bathing is of local im- 
portance but development of this use near 
centers of population where it would be bene- 
ficial is hampered by pollution of the avail- 
able waters. Boating is popular on the navi- 
gable streams and the large impoundments 
throughout the eastern half of the basin area. 
Extensive national forests and a national 
park have been developed in the picturesque 
mountainous regions of the eastern portion of 
the basins and are attractive for camping and 
picnicking to thousands of visitors each year, 

Fish and wildlife resources are an impor- 
tant and valuable national asset found in fair 
share within the area of the basins. In 1949, 
for example, hunters and fishermen in the 
United States purchased 28 million licenses 
at a cost of more than 67 million dollars. In 
addition to the cost of their licenses, these 
sportsmen spent an estimated additional 2 
billion dollars for equipment and travel in 
pursuit of this recreational activity. Of this 
large sum, probably about 300 million dol- 
lars were spent in the States lying wholly or 
in part within the area of the major basins. 

Valuable trout fisheries are found in the 
clean headwaters of the Arkansas River. 
Natural conditions, including erratic stream 
flows and silt pollution in the middle reaches 
of the Arkansas and Red Rivers in Kansas, 
Oklahoma, and Texas, limit the propogation 
of the higher type fishes to lakes and artifi- 
cial impoundments. Some game fishing is 
available in the upper reaches of the 
Verdigris and Grand (Neosho) rivers. 

The eastern portion of the basins, including 
the White River watershed, supports the 
greatest existing and potential fish and wild- 
life resources in the Southwest. Game fishing 
in the White River and duck hunting in the 
overflow areas of the main rivers enjoy 
national reputation in the sports field. 
Stuttgart, Ark. , is noted as the di.ck hunting 
center of the Nation. This region also sup- 
ports an abundance of other wild game, 

Several areas of the basins have been 
developed for the preservation and restora- 
tion of fish and wildlife resources in the sur- 
face waters. The largest of these develop- 
ments are located on the lower reaches of the 
White River, on several large impoundments 
throughout the central portion of the basins 
and quite extensively in the swamp and marsh 



areas ,of Louisiana. In the last 12 years, 
Federal funds amounting to more than 8 mil- 
lion dollars have been allocated to the States 
in the area for wildlife restoration purposes. 
There are also eight fish culture stations 
established throughout the basins. In 1949, the 
production of the eight hatcheries in the White 
River, Arkansas River and Red River basins 
totaled about twelve and one-half million eggs, 
fry, fingerlings and adult fishes. 

Commercial Fishing 

Commercial fishing activities are carried 
on principally in the waters of the eastern and 
southeastern regions of the basins. Some com- 
mercial fishing is done on the lower Verdigris 
River, More extensive operations ate found 
on the White River and major tributaries. 
Shellfish are also taken from the White River 
to supply the button manufacturing industry 
located along the lower section of the river. 

Yield from the upper inland streams, how- 
ever, comprises only a small part of the total 
production and value of this important 
resource. The network of streams and water- 
courses in Louisiana, including the marginal 
Gulf waters, are noted for their abundance of 
shellfish; shrimp and other fishes. Fish can- 
neries and fish oil factories are an important 
part of the economy in the area, 

Of significant commercial value in the 
marshes and swamps of the coastal marginal 
waters is the rnuskrat farming and trapping 
industry. Pelts from this area supply a large 
part of the fur market which is valued at many 
millions of dollars annually. 

Power Development 

The potential capacity of the basins' surface 
water resources for hydro-electric power has, 
by no means, been fully exploited. It is stated 
that future needs will greatly exceed their 
potential capacities. 

The existing power development projects in 
operation, and those under construction, are 
located in the eastern portion of the basins 
where the topography and stream flows are 
suitable for their construction. Four pi ejects 
are located on tributaries of the Arkansas 
River in Oklahoma, namely, the Caney River, 
Verdigris River, Grand (Neosho) River and 
Illinois River. The combined installed capac- 
ity of the power units is 165,000 kilowatts. 
Two projects, with an installed capacity of 
230,000 kilowatts, are located on the upper 
White River and a single project with an 
installed capacity of 70, 000 kilowatts is 
located on the Red River near Denison, Texas, 

In addition to provisions for increased 
power production, the projects are designed 
to provide about nine million acre -feet of 
flood control storage. 



Navigation 

Navigation on the Arkansas, White, and Red 
Rivers is limited to the lower reaches of these 
rivers. The Mississippi River, which is one 
of the largest navigable inland waterways of 
the Nation, traverses the eastern portion of 
the basins from Cairo, 111. to the Gulf of 
Mexico, a distance of nearly 600 miles. Sev- 
eral smaller rivers in Louisiana, including 
the Calcasieu River, Atchafalaya River, Bayou 
Teche and Bayou Lafourche are navigable for 
considerable distances from the Gulf, Ocean- 
going vessels ply the Calcasieu River to the 
industrial city of Lake Charles, The Intra- 
coastal Waterway, which traverses the entire 
width of Louisiana, provides an important 
link in the East-West water transportation 
system of the Nation. 

Transportation on the Arkansas, White, and 
Red Rivers is of local importance only and is 
limited in volume and to products of the area. 
The Mississippi River on the other hand, is 
the main waterway into the heart of the Nation 
and provides an important means of transpor- 
tation for interstate traffic and also foreign 



trade. The river is navigable from the Gulf 
to Minneapolis, Minn. , and according to data 
from the "Annual Report of the Chief of Engi- 
neers, U, S. Army", in excess of 57 million 
tons of cargo were carried on the entire 
course of the river during 1948. A consider- 
able portion of this volume of Cargo was 
transported within the limits of the basins anc 
more specifically to and from the large port c 
New Orleans. Data from the same source 
shows that in 1948, nearly 35 million tons of 
cargo were transported on the reach of the 
Mississippi River from New Orleans to the 
mouth of the passes in the Gulf. 

The importance of the Intracoastal Water- 
way as a water transportation route in these 
basins is also represented on the basis of 
volume of cargo carried. In 1948, the move- 
ment of cargo in the section from New Orlear 
to the Sabine River in Texas, amounted to 
almost 17 million tons. During the same 
period, the movement of cargo in the section 
of waterway from New Orleans to Mobile, 
Ala. , although substantially less, amounted 
to about two and one -half million tons. 



POLLUTION CONTRIBUTED TO WATER RESOURCES 



Tables A and B, herein, summarize the 
available information on the extent of pollution 
originating from municipal and industrial 
sources which is discharged to the waters 
within the major basins area. Map No. 1, en- 
titled "Sources of Pollution", presents ^ pic- 
torial summary by sub-basin of such data. 

There is a total of 821 municipalities with 
sewerage systems in the basins. These 
municipalities have a combined population of 
4, 961 , 100 connected to sewers which contrib- 
ute domestic wastes, in raw or treated state, 
to the watercourses. Estimates of the amount 
of pollution discharged to the watercourses, 
represented in terms of equivalent number of 
people (population equivalent) are available 
for about 70 percent of the municipalities, 
representing about 60 percent of the total 
population connected to sewers. The esti- 
mated pollution load from 564 municipalities, 
having 2,809,700 persons connected to sewers, 
has a population equivalent of 1, 931, 600, 
Although the original pollution load is reduced 
by treatment in a substantial number of 
municipal plants, industrial wastes of an 
organic type discharged to municipal sewers 
impose a considerable additional load over 
and above that originating from the sewered 
population. 

Data regarding the extent of pollution from 
industrial sources discharging directly to 
watercourses are recognized as incomplete 
and should not be considered as representing 
the true magnitude of the industrial waste pol- 
lution problem in the basins. 

There are 1, 081 sources of industrial pollu- 
tion reported which discharge wastes in a raw 
or treated state to the watercourses. The 
estimated pollution load contributed by 32 
sources producing organic wastes is equiva- 
lent to the domestic wastes from a population 
of 1,355,600. 

The pollution load contributed by an addi- 
tional 248 plants also producing organic 
wastes is undetermined. One hundred and 
twenty industrial sources produce inorganic 
wastes which exert a definite polluting effect 
on the streams but which cannot be readily 
represented on a common unit basis with 
organic type wastes. An additional 763 sources 
are reported as producing wastes of undeter- 
mined types. 

The pollution of streams from municipal 
wastes is of greatest importance in the cen- 
tral region of the basins and in southern 
Louisiana where the large centers of popula- 
tion are concentrated. Organic wastes from 
industrial sources are produced mainly from 



the processing of food products. These indus- 
tries, which include meat packing plants, 
milk, and cheese plants and canneries are 
found generally in the central and northeastern 
regions. Other industries which produce 
wastes of a similar nature are the paper mills 
located in the eastern region extending from 
the Ouachita River area to southern Louisiana 
and the sugar refineries which are located 
mainly along the rivers in south central 
Louisiana. 

Pollution from industrial activities produc- 
ing inorganic wastes is one of the major prob- 
lems in the basins. The disposal of oil well 
brines and waste oils from oil production and 
refining operations is the most important 
source of pollution of this type coptributing to 
the degradation of the water resources. The 
magnitude of these operations spread through- 
out the east-central and southeastern regions 
of the basins has resulted in extensive pollu- 
tion of both the surface and underground 
waters in and adjacent to the oil producing 
regions. The difficulties encountered in devel- 
oping suitable disposal methods for these 
wastes, especially those from old or marginal 
producing wells, present complex economic 
problems which hamper efforts for abatement 
of this type of pollution. 

Pollution originating from soil erosion and 
carried in the streams as silt is of major 
importance in the main rivers of the basins. 
The Mississippi River by virtue of its capacity 
is known to carry a silt load of huge magni- 
tude, Silt in the Mississippi, however, origi- 
nates from its large tributaries including the 
Missouri River to the north and the Arkansas 
and Red Rivers within this area. The amount 
of silt carried in the rivers is indicated by 
information available for the Arkansas River 
which in the magnitude of its sediment load 
ranks fourth among the large rivers of the 
United States. Measurements made at Van 
Buren, Ark. , show that 107 million tons of 
silt are carried past that station annually. 

Other sources of inorganic pollution associ- 
ated with the bituminous coal, lead and zinc 
mining and related processing operations are 
found in the headwater areas of the Arkansas, 
Verdigris, and Grand (Neosho) rivers and 
wastes and mine tailings from these opera- 
tions are considered mostly local problems. 

In addition to sediment, natural pollution 
caused by mineralization is one of the factors 
which limits the use of the surface waters in 
the upper Arkansas and Red Rivers for munic- 
ipal and industrial purposes. The courses of 
the main rivers and principal tributaries 



throughout the highly mineralized regions of 
southeastern Colorado, western Texas, 
Kansas and Oklahoma impart high mineral 
content to the waters which is aggravated 
because of the low flow conditions in the 
streams. Although increased dilution avail- 
able in the lower Arkansas and Red Rivers 
tends to decrease the concentration of these 
minerals, their effect on water uses is appar- 
ent as far downstream as Little Rock on the 
Arkansas River and through Louisiana on the 
Red River. 

Table A. Sources of pollution, municipal 
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Total 


821 


4,961,100 






^Includes incorporated or unincorporated 
municipalities; other legal bodies as sanitary 
districts, counties, towns; significant insti- 
tutions, resorts, recreational centers or 
other population centers and sanitary sewage 
wastes discharged by industry directly into 
watercourse , 

**Includes industrial wastes discharged into 
municipal sewerage systems. 

Table B. Sources of pollution, industrial* 



Industries 


Sources of 
pollution 

(in number 
of plants) 


Amount of 
pollution 
discharged to 
watercourse 
(in terras of 
equivalent 
number of 
people ) 


Producing organic 
wastes 


32 


1,355,600 


Producing organic 
wastes 


248 


Undetermined 


Producing inorganic 
wastes 


1 120 


-- 


Producing wastes of 
undetermined type 


763 


Undetermined 


Total 


2 1,081 






^-Industries having separate outlets and 
discharging wastes directly bo watercourse. 

1 Includes 82 plants also listed as pro- 
ducing organic wastes. 

2 Total adjusted to correct for duplication 
noted in footnote marked thus, 1 . 
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DAMAGES TO WATER RESOURCES FROM POLLUTION 



- 
, 
* 



Damages from pollution to the water 
res in the area may be considered under 
f^?ral categories, namely the existing or 
* damages and the potential damages 
^ay result from the use of polluted 
*^r which may restrict various develop- 
jependent on the optimum utilization of 
-Vji-s available. 

fi.c damages to the water resources for 
primary uses have resulted, in most 
the discharge or disposal of oil well 
the surface and underground wateis. 

and eastern regions where 
' p.1 and industrial supplies are the 
-- 1 water use, it has become necessary 
^y municipalities and industrial plants 
, increased costs for water treatment 
^3on their present supplies for other 
^ sources. In some cases ground water 
^ were utilized if adequate, however, 
. instances the ground water supplies 
(Tiilarly polluted or inadequate and 
'0 had to be developed on remote water- 
-t great cost. 

^Jaints of long standing regarding the 
^d odors in the municipal water sup- 
ping the Verdigris River waters are 
fj. record. The City of Tulsa, Okla. has 
t cted a water transmission line across 
digris River to tap the surface waters 
^i-and (Neosho) River basin. In 1934 it 

necessary for the City of Little Rock, 
,o abandon the Arkansas River as a 
of supply in favor of an impoundment 
tutary stream,. Numerous similar 
damages are public knowledge but are 
ported by readily available records or 
e d on a monetary basis, 
= ulture, which is one of the primary 
ic activities in the basins, has been 
I from the discharge of these wastes 

watercourses. Water nigh in chlorides 
L table for irrigation because its use 
Deduces the yield of crops. Rice is one 
^incipal crops damaged by water pollu- 
*- oil well brines. 

L ges to timber and farm lands have 
^ from polluted waters flooding local 
"* southern Arkansas. Brines and oil 
*ls have been deposited on the lands and 
^troyed valuable timber and rendered 
*Xproductive. Other areas an Arkansas, 
"^a., and Oklahoma that have been 
^ by oil well brines are plagued by salt 
Mosquitoes which breed in the brackish 



Equate supply of clean water is essen- 
watering purposes. In several 



instances polluted waters have been fatal to 
livestock and its use is known, in general, to 
retard the development of cattle and other 
stock. To provide suitable water for stock 
ranges along polluted streams, it has become 
necessary to incur the expenditures required 
to develop supplies from limited underground 
sources, or construct farm ponds. 

Damages to fish and wildlife are real 
indices of pollution and are recognized as 
evidence of critical conditions in the waters 
affected,, Numerous instances of "fish kills" 
are reported in the streams of the basins. In 
chemically polluted water, the fish have been 
tainted and rendered unsuitable as a food. In 
most cases, however, pollution has destroyed 
the aquatic plant and animal life utilised as 
food by fishes and also affected their spawning 
grounds. The destruction o food supplies and 
changes in environment affecting the propaga- 
tion habits of fish and other wildlife has 
driven these species from numerous water- 
courses at great loss to one of the most 
important recreational outlets enjoyed by a 
majority of this inland population. 

Although domestic sewage and other munic- 
ipal wastes are discharged in large quantities 
to the watercourses, either raw or with vary- 
ing degrees of treatment, the impact of this 
pollution load has not been a general problem, 
Specific reports are available of "open sewer 
conditions" in some local streams. In most 
areas, domestic wastes of significance are 
discharged into streams already polluted by 
other types of wastes and are occasionally 
considered of secondary importance. The 
impact of these wastes upon the waters, how- 
ever, cannot be minimized when considering 
the overall damages to the water resources. 

A discussion of the damages resulting from 
silt pollution will be confined to those dam- 
ages associated with the uses of the polluted 
waters in the streams* It is recognized that 
substantially more damages are suffered by 
the land resources from loss of valuable soils 
important to the agricultural economy of the 
basins. 

Heavy silt loads carried by streams used 
for municipal and industrial water supplies 
increases the cost of water treatment for 
such use. The increase in cost is incurred 
through greater operating expenses and, in 
some cases, by requiring adjuuctive facilities 
needed to maintain capacity. 

Silt deposited in streams and impoundments 
is detrimental to fish and other aquatic life. 
Important fish habitats have been destroyed by 
the deposition of silt over the sources of food 
supply and spawning grounds. 



Siltation of reservoirs tending to decrease 
the useful life of the projects is an important 
item in the consideration of the cost and feasi- 
bility -of such developments. 

Extensive dredging for maintenance and proj- 
ect development of water transportation 
routes is made necessary by the large sedi- 
ment loads carried by the streams. Large 
sums of Federal funds are spent annually for 
aid-to-navigation projects in the basins. 

Because of the vast areas of undeveloped 
land and relatively light concentration of pop- 
ulation over much of the area, the pollution 
problem has not become extensive and serious 
damages to the water resources has been con- 
fined mainly to the central and eastern 
regions. Real and specific damages to the 
waters in these regions have been cited previ- 
ously and mention will be made here of the 
potential damages which may affect the public 
"health and welfare of the inhabitants and gen- 
eral economic development of the entire 
region. 

Extensive use of surface waters for irriga- 
tion of garden crops in the arid and semiarid 
areas of the western portion of the basin has 
definite public health implications. The dis- 
charges of untreated or inadequately treated 
sewage into streams used for this purpose is 
recognized as a potential health hazard of 



growing significance. It is further recognised 
that the potential dangers to the public health 
will increase as the population in the region 
grows and irrigation developments are 
expanded to meet the market demands. 

Pollution of the water resources, either 
natural or man-made, can hinder the indus- 
trial development of an area to a great ex-tento 
Labor and material incentives may be favor- 
able for the establishment of industrial enter- 
prise, yet unsatisfactory water supply either 
as to quantity or quality may dictate the loca- 
tion to other regions with more suitable sup- 
plies. In a similar sense, existing economic 
activities may be deprived of expansion 
opportunities. Irrigation developments in the 
basins have been restricted to some extent by 
inadequate water supplies in terms of both, 
volume and quality. 

Development of recreational bathing facili- 
ties in the streams adjacent to the centers of 
population where they would be most popular 
have been hampered by pollution of these 
waters. Existing facilities are found, for the 
most part, on lakes and impoundments away 
from the convenience of many. Restoration of 
the waters for the potential development of 
local recreational areas is recognized as a 
right of the people and an asset to the general 
well-being of the community. 
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BENEFITS RESULTING FROM POLLUTION PREVENTION AND ABATEMENT 



In the consideration of benefits resulting 
from pollution prevention and abatement, it 
can be stated generally that all legitimate 
water uses enjoy some degree of benefit, 
either directly or indirectly, from a program 
of pollution control. In a broader sense, the 
benefits may be applied to the conservation 
and development of our fundamental human, 
land, and water resources. In some cases, 
the benefits can be evaluated on a monetary 
basis and considered as tangible benefits; 
more frequently the intangible benefits, 
equally real and justified, cannot readily be 
assigned a specific or dollar value. 

In the western region of the major basin 
where the water resources are limited and 
conservation measures are a paramount need, 
existing pollution prevention and abatement 
measures and reuse of the waters for optimum 
utilization are beneficial to the development of 
the agricultural and industrial potentials of the 
area. Throughout the central and eastern 
regions, where the supply of water is not 
acute, pollution from municipal and industrial 
sources has degraded the quality of waters in 
a number of local areas and has restricted the 
full utilization of the waters available. 

The primary water uses within the basins 
have been discussed previously and include 
such uses as public and industrial water sup- 
plies, agriculture, recreation (including game 
fish and wildlife propagation), commercial 
fishing, power development, and navigation. 
Some specific and potential benefits to the 
various water uses are discussed below 
together with effects upon the health and wel- 
fare of the people and the land resources in 
general. 

The use of polluted waters for public water 
'supplies adds to the cost of treatment facilities 
and operation, presents a potential health haz- 
ard, and often produces a processed water 
which is unpalatable and undesirable. Many 
communities utilizing polluted waters for 
sources of supplies are tolerating the expense 
and inconveniences to avoid large capital 
expenditures required to develop new supplies 
with the hope that pollution abatement meas- 
ures will eventually restore the waters to a 
suitable quality. Other communities have 
developed supplies from underground sources 
or from clean tributary streams but are faced 
With a present or future prospect of a water 
shortage due to the steady population growths 
and increases in industrial demands. The case 
of the City of Little Rock, Ark. , is cited as a 
specific example of such a situation. In 1934, 
it became necessary for Little Rock to aban- 



don the Arkansas River as its source of sup- 
ply in favor of an impoundment on a small 
stream. This project required the acquisition 
of land, construction of a dam, and a trans- 
mission line 40 miles long. It is anticipated 
that the future needs of the city will require a 
major expansion of this supply or the devel- 
opment of an entirely new supply. The pros- 
pects of resorting to the Arkansas River for 
public water supplies can hardly be consid- 
ered in view of the unsatisfactory quality of 
the river water resulting pnmarily from 
natural mineral content, silt, oil well brine 
and some sewage pollution. 

Pollution abatement and restoration of the 
waters to suitable quality for use as public 
supplies will directly save numerous com- 
munities the expense of continued high treat- 
ment costs and financial burden of developing 
new supplies from sources of clean water. In 
addition to savings in treatment costs and 
expenditures for development of new supplies 
which can be evaluated readily on a dollar 
basis, there are the intangible benefits asso- 
ciated with the protection of health and well- 
being of the population dependent upon an ade- 
quate supply of safe and palatable water. 

Industrial water use in the basins is 
affected by pollution to the same relative 
extent as public water supplies. Numerous 
industries obtain their water needs from 
public systems. These industries, however, 
have to pay their share of costs for the devel- 
opment and treatment of public water supplies 
through high water service rates. Other 
industries have to develop private supplies 
from suitable underground and surface 
sources or incur continual high water treat- 
ment costs and plant operation and mainte- 
nance expenses resulting from the use of pol- 
luted water. An adequate supply of water of 
good quality is essential for industrial opera- 
tions and is reflected in lower production 
costs; it fosters expansion and encourages the 
location of new industrial enterprises essen- 
tial for the economic development of the area. 

It has been demonstrated in numerous 
instances that industrial waste treatment 
measures often result in the conservation of 
valuable resources through recovery of raw 
materials or salvage of by-products and can 
be justified readily as a financial benefit to 
the industry, The benefits resulting from the 
disposal of oil well wastes, which is consid- 
ered a major pollution problem in the basins, 
are unique in this respect. 

Methods developed in oil production opera- 
tions and associated waste disposal practices 
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utilise the oil well brines for reinjection or 
flooding of the oil bearing strata to maintain 
the pressure in the sands and to displace the 
residual oils for ultimate yield. The disposal 
o! oil well wastes to the substrata, through 
reinjection and flooding practices which are 
recommended by many water pollution control 
agencies, is contributing greatly to the pre- 
vention and abatement of water pollution, is 
generally an economic benefit to the producers 
from increased yields, and ultimately results 
in the conservation of important petroleum 
resources. 

There are records of a number of cases in 
the basins where pollution from industrial 
sources has resulted in sustained damages to 
various kinds of riparian water uses. Con- 
scientious pollution control by industry will 
result in financial benefits through piotection 
against claims for such damages and also pro- 
mote desirable public relations essential to 
the development of industry and the basins' 
economy. 

Limited water resources and pollution have 
restricted the development of agricultural 
activities in several areas within the basins. 
Irrigation of expansive truck crop producing 
areas in the upper Arkansas River region has 
been restricted primarily because of the 
limited supply of water available. The use of 
clean water for irrigation of truck crops par- 
ticularly will permit the optimum utilization of 
the waters available and reduce the ever-pres- 
ent hazards to public nealth. The spread of 
diseases associated with the use of polluted 
waters for the irrigation of low-growing truck 
crops which are consumed in the raw state is 
of important public health significance. 

Throughout the arid areas of the basins, 
sewage effluents are used appreciably to irri- 
gate stock feed crops and other crops of no 
public health significance. The disposal of 
sewage in this manner results in benefits to 
the individual communities from savings in 
treatment plant requirements, and in financial 
returns from the sale of effluents. The 
disposal on land is also a benefit to pollution 
abatement by eliminating the wastes from the 
watercourses. 

Pollution control is also considered of para- 
mount importance in the oil producing region 
of western Louisiana where considerable acre- 
age devoted to rice culture is irrigated from 
the streams in the area. The availability of 
clean water for irrigation purposes increases 
the yield of the rice crop and similarly bene- 
fits the production of other irrigated crops. 

Livestock raising is one of the most impor- 
tant economic activities in the basins. Clean 
water is essential for the healthy development 
of livestock. Livestock losses resulting from 
the use of polluted waters can be prevented and 
the high costs incident to the settlement of 



damages can be avoided through pollution 
abatement measures. 

Recreational uses including fishing, hunt- 
ing, and bathing, that have been damaged or 
such activities driven to remote areas by the 
steady encroachment of pollution can be 
restored convenient to centers of population 
and made available to a greater number of 
people. The national reputation enjoyed by the 
hunting and fishing opportunities in the basins 
are being jeopardized and conservationists 
are advocating the development of propagation 
areas and pollution control to preserve this 
important asset. Pollution prevention and 
abatement benefits the aesthetic value of 
waters and makes them attractive for other 
forms of recreation including boating and pic- 
nicking. The value of land suitable for recre- 
ational developments or other purposes is 
enhanced or restored in general in proportion 
to the improvements in the aesthetic qualities 
of the streams. 

Important commercial fishing, including the 
production of shellfish, in the Gulf waters 
have been damaged from silt, domestic, and 
industrial pollution. Pollution control in the 
streams discharging to these waters will pro- 
mote increased yields and permit utilization 
of shellfish producing aieas now restricted 
for public health reasons. 

The benefits to power developments and 
navigation are not significant in these basins 
but are mentioned in general for completeness 
The control of silt pollution is the important 
single factor affecting power and navigation 
uses. Some industrial wastes with corrosive 
properties also cause damage to installations 
and equipment. The useful life of power proj- 
ects free from the effects of pollution is 
increased and maintenance costs are 
decreased. Large expenditures of Federal 
and local funds for aid-to-navigation projects 
can be reduced by the control of silt pollution. 
The greatest benefit from silt pollution con- 
trol, although not considered within the prov- 
ince of this report, results in a greater 
degree from the conservation of the lands for" 
the development of the agricultural economy 
in the basins. 

There are numerous other benefits of inde- 
terminate value resulting from pollution pre- 
vention and abatement which can be associated 
with some of the specific benefits discussed 
above. 

It should be remembered that most impor- 
tant of all is the responsibility of this genera- 
tion to use but not abuse the fundamental 
resources of the land and to practice conser- 
vation- -through water pollution control or 
other methods which are applicable- -for the 
benefit of those who are to follow. A nation 
lacking in renewable resources of land and 
water is an impoverished nation. 



POLLUTION PREVENTION MEASURES IN EFFECT 



The concept of pollution control is not new 
in the basins. As early as 1907, the State of 
Kansas passed legislation for the prevention 
of stream pollution and as the necessity arose 
in other areas, various State agencies were 
vested with authority to administer laws relat- 
ing to the discharge of wastes and the abate- 
ment of pollution within the limits of their 
jurisdiction. 

Gradual progress is evident in the develop- 
ment of measures for pollution prevention in 
the several States within the basins. These 
measures included supplementing existing 
laws, establishing administrative agencies and 
formulating programs for promoting pollution 
control activities. In addition to the State laws 
which apply to pollution control, relatively 
recent Federal legislation has been passed to 
assist the States in their activities. 

The provisions of Public Law 845 have 
stimulated water pollution control activities in 
the basin by making grants available to State 
agencies for conduct of investigations, 
research, survey and studies related to the 
prevention and control of water pollution 
caused by industrial wastes. This piece of 
legislation has also stimulated cooperation 
between the State and Federal agencies con- 
cerned with water pollution in efforts toward a 
solution of the problems. Public Law 352 pro- 
vides for financial aid in the form of non-in- 
terest bearing loans to communities for plan- 
ning waste treatment facilities and other pub- 
lic works, 

The formation of the Arkansas-White-Red 
Basins Inter-Agency Committee should add 
impetus to the growing interest in pollution 
control. The Committee is authorized to for- 
mulate an integrated and comprehensive plan 
for the development of the land and water 
resources within the boundaries of the three 
river basins. Authority for the study was 
established in Section 205 of the Flood Control 
Act of 1950. The Committee is also directed to 
coordinate the interests and views of each 
Federal department concerned and to embrace 
the concurrence or comments of each State 
affected. The work of the Committee is sup- 
ported with active participation by Federal and 
State agencies, group organizations and indivi- 
duals. Representation of the various agencies 
and groups in the consideration of the problem 
related to the water resources is prdrnoting 
unified action among all having interests in 
pollution control. The work program of the 
Committee will foster field investigations and 
studies within the basins for the purpose of 
compiling adequate data and information con- 



sidered necessary to determine the scope of 
the pollution problems and to formulate a plan 
of corrective measures. 

As part of the program services of some 
State water pollution control agencies, educa- 
tional activities are carried on for the instruc- 
tion of waste treatment plant operators and to 
provide public information to select group 
organizations, public officials and industry. 
Consultation is also rendered on sewage and 
industrial wastes problems and plant design 
review and permit issuing services are main- 
tained to insure construction of adequate and 
useful waste treatment facilities. 

Data available regarding existing municipal 
waste treatment plants indicate that some 
type of treatment is provided by 644, or 78 
percent, of the 821 municipalities having 
sewerage systems. The population served by 
treatment facilities is 2, 775, 900, or 56 per- 
cent of the total sewered population of 
4, 961, 200 within the major basins. 

Table C shows that 303 municipalities pro- 
vide for primary treatment in 310 plants 
serving a population of 894,400 and in addi- 
tion to these, 341 municipalities provide for 
secondary treatment in 352 plants serving a 
population of 1, 827, 300. One hundred and 
eighty-three municipalities, with a total pop- 
ulation of 2, 185, 300 do not provide for treat- 
ment of wastes discharged to the water- 
courses. * 

It is recognized that the data regarding 
industrial sources of pollution are generally 
inadequate to represent a fair picture of the 
pollution problems associated with industrial 
activities in the basins. Table D shows that a 
total of I, 081 industries are reported as dis- 
charging wastes directly to the watercourses. 
Of the total number of industries, only 68 
are known to have some type of waste treat- 
ment facilities and 141 are indicated as having 
no treatment facilities. Of greater signifi- 
cance, however, to point out the need for 
more and detailed information regarding 
industrial waste pollution, is the fact that the 
status of treatment facilities is undetermined 
for 872 industries reported. 

Map No. 2 shows the number of existing 
municipal and industrial treatment works in 
each of the 21 sub-basins included in the 
major basins area. 

It should be noted that the foregoing data 
do not necessarily represent the relative 
amount of pollution abated from the water- 
courses of the basins. In many communities 
the plants are obsolete in design or greatly 
overloaded due to growth in population and 
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increase of industrial activities utilizing pub- 
lic sewers for disposal of wastes. In the case 
of many municipalities and industries alike, 
facilities are provided for partial treatment or 
for the recovery of only a small portion of 
their total wastes. Of equal importance in the 
consideration of the effect of existing treat- 
ment works toward the reduction of pollution is 
the factor of plant operation and maintenance. 
Too often, adequate treatment works are ren- 
dered inefficient, and partial or inadequate 
facilities are rendered useless through poor 
operation and neglected maintenance. 

Table E shows that of the existing 662 
municipal plants, 270 are satisfactory, 377 
are unsatisfactory and 15 are undetermined 
with relation to the capacity of the works. 
Information regarding adequacy with relation 
to operation, indicates that 324 plants are 
operated satisfactorily, 308 plants are not 
operated satisfactorily and the method of 
operation for 30 plants is undetermined. Sim- 
ilar information for industrial waste treatment 
facilities indicates that of the 68 plants 
reported, 14 are satisfactory, 18 are unsatis- 
factory and the adequacy of 36 is undetermined 
with relation to capacity of the facilities. 
Operation of the industrial facilities is 
reported satisfactory for 28 plants, unsatis- 
factory for four plants and undetermined for 
36 plants. 

Information contained in table F shows the 
number of municipal waste treatment plants 
and the capacity, in terms of design popula- 
tions, of the plants that were constructed dur- 
ing the years 1946 to 1950 inclusive. A summa- 
ry of the data shows that 48 projects, with a 
combined capacity to serve about 229, 000 per- 
sons, were completed during the five-year 



period. It is known that duo to rc&tric tc-cl use 
of critical materials and other factors, few 
waste treatment plants weie constructed dm 
ing the years of the last war, and for all in- 
tents and purposes, it can be assumed thnt tl 
majority of the older municipal plants are 
approaching obsolescence except in those 
cases where changes in processes and expan 
sion of the works have been made as the neei 
arose. Similar information regarding con- 
struction of industrial waste treatment facili 
ties indicates thcit eight projects, with a corr 
bined capacity capable of serving an equivah 
of more than 78,000 people, were completed 
during this period. 



Table C. Existing treatment facilities, 
municipal 



Degree of 
treatment 
provided 


Number * 


Population 
served 


Municipal- 
ities-** 


Plants 


Primary 


303 


310 


894/00 


Secondary 


341 


352 


1,827,300 


No treatment 


183 





2,183,300 



*Total number (82V) does not agree with 
tobal of 821 elio\m in table A, clue to multip 
sources of pollution in some municipalities. 

*-*Includes incorporabed or unincorporated 
municipalities; other legal bodies as sanita 
districts, counties, towns; significant inst 
tutions, resorts, recreational centers, or 
other population centers; and aanit.ary sewag 
wastes discharged by industry directly into 
watercourse. 
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Table D. Existing treatment facilities, industrial* 







Number 


Df industrial plant 


3 having: 


Type industry 


plants 


Treatment 
facilities 


No' treatment 
facilities 


Undetermined 
facilities 


Manufacturing industries: 
Food and kindred 


151 


13 


77 


61 


Textile mill products . . . 
Lumber and wood products 
(except furniture).... 
Paper and allied 


4 
6 
6 


1 
5 


2 
3 


2 
2 
1 


Chemical and allied 


13 


2 


8 


3 


Products of petroleum 


20 


10 


5 


5 


Rubber products 
Leather and leather 


1 
2 



1 


1 
1 






Primary metal 


7 


2 


3 


2 




3 





3 







1 





1 





Railroad repair shop,.,. 


2 
1 


1 




1 
1 








340 


8 


13 


319 


Not classified. 

Nonmanufacturing 
industries; 
Oil production industry. 
Other mining industries. 


444 

72 
8 


24 
I 


18 
7 


444 

30 



Total , ... lot . 


1,081 


68 


144 


869 













^Industries having separate outlets and discharging wastes directly to watercourse, 



15 - 



Table E. Adequacy of existing treatment facilities 



Existing 
treatment 
facilities 


Number 


Adequacy with relation to; 


Capacity 


Operation 


Satis- 
factory 


Unsatis- 
factory 


Unde- 
termined 


Satis- 
factory 


Unsatis- 
factory 


Unde- 
termined 


lunicipal 


662 


270 


377 


15 


324 


308 : 


30 


Industrial 


68 


14 


18 


36 


28 


4 


36 



Table F. Progress in pollution abatement 





Municipal 


Industrial 


Year 


Plants 
completed* 


Design 
population 


Plants 
completed** 


Amount of waste 
treated (in terms 
of equivalent 
number of people) 


L946 


3 


13,300 


1 


1,500 


L947 


10 


25,100 


3 


19,500 


L948 


16 


78,800 


2 


57,000 


L949 


14 


85,000 


1 


__ 


L950 


5 


27,000 


1 






^Includes seven plants with design population unknown, 
*#Includes three plants with P.E. unknown. 
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POLLUTION PREVENTION MEASURES REQUIRED 



The specific actions necessary for the pre- 
vention and abatement of pollution are gener- 
ally recognized even though there exist many 
wide gaps in the information available on the 
water pollution problems in the basins,. 

In some areas within the basins, the respon- 
sible agencies have made progressive gains in 
accomplishing abatement of municipal and 
industrial pollution. Notable achievements 
have been made especially in the control of oil 
field wastes. Development of disposal methods 
for oil field wastes is regarded as a fairly 
recent concept, dating back not more than 15 
years. Restoration of many watercourses, 
damaged from the uncontrolled discharge of 
oil field and other wastes, has been handicap- 
ped in general by a lack of unified and con- 
certed effort toward the abatement of pollu- 
tion. 

It is recognized that the primary responsi- 
bility for pollution control should rest with an 
agency of the State government. In those States 
where the existing administrative organization 
for water pollution control is considered 
inadequate, it may be deemed desirable and 
advantageous to change and supplement water 
pollution control legislation to enable the State 
agencies to strengthen their programs. Legis- 
lation may well include provisions for enforce- 
ment, for enabling acts, for financing waste 
treatment works, for increased funds for State 
programs, for permitting cooperative agree- 
ments or activities with other States when 
interstate problems are involved, and other 
desirable provisions deemed essential for the 
exercise of the responsibility vested with the 
designated agency. 

Public Law 845 encourages the enactment of 
uniform State laws for water pollution control, 
While uniform legislation need not mean iden- 
tical legislation, many benefits would be 
derived by the States if they adopted legislation 
uniform in basic principles. The underlying 
concept and purpose of uniform legislation is 
to facilitate interstate cooperation for a more 
concerted attack on water pollution, 

Uniformity of statutory requirements will be 
an important step toward providing industry 
for the first time with the best possible defini- 
tion of what is expected of it in the way of 
cleaning up its share of stream pollution 
especially where interstate streams are 
involved. The definition of pollution abatement 
requirements should help to reduce industrial 
pollution and encourage industrial development 
by providing assurance to industry of what is 
or will be required over a reasonable period 
of time. 



At present, the State of Arkansas has water 
pollution control legislation which substan- 
tially includes all recommended features as 
contained in the suggested law drafted by the 
Public Health Service. Tennessee has a 
Stream Pollution Act placing the authority for 
control in the Stream Pollution Control 
Board. Although certain enforcement features 
of this Act were suspended during 1949-50, 
the 1951 Legislature returned this authority to 
the Board, Kansas and Texas are operating 
under State statutes which are considered 
adequate by the State authorities for the 
administration of their present water pollu- 
tion control programs. Colorado and 
Oklahoma also have come to recognise the 
limitations of enacting piecemeal legislation 
and the lodging of cor current water pollution 
control authority in several departments of 
State governments. These latter States are 
now in the process of developing legislation 
patterned after the uniform or suggested law. 
It is reasonable to expect that other States 
within the basins will take inventory of their 
statutes pertaining to water pollution and sup- 
plement or reconcile the laws for uniformity 
as the opportunity or necessity arises. 

It is recognized that drainage basin areas 
with their inherent problems relating to water 
resources do not always respect political 
boundaries. Within the broad definition of an 
interstate stream, only few watercourses 
within the major basins can be considered as 
strictly intrastate or of local significance. 
Not until very recently have some of the 
States within the basins come to realize the 
value of the mechanism of interstate compacts 
and agreements as a means of solving com- 
mon problems extending beyond their respec- 
tive borders. 

One interstate compact is in effect within 
the area of the basins, and two are in the 
process of preparation. The compact in effect 
is between the States of Colorado and Kansas, 
was signed by the President May 31, 1949, 
and deals primarily with apportionment of 
waters of the upper Arkansas River. The 
second compact between the States of New 
Mexico, Texas, and Oklahoma, dealing with 
the waters of the Canadian River, is awaiting 
ratification of the States and congressional 
approval. A third compact between the States 
of Texas and Oklahoma, dealing wi,th waters 
of the Red River, is in the process of negoti- 
ations between the States. A significant 
interpretation within the scope of the provi- 
sions for an equitable distribution of the 
waters of interstate streams is applied to the 
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quality of water passing State lines. The re- 
spective States on an interstate stream may 
determine the extent to which one State may 
affect the quality of water passing to another 
State. 

It has been demonstrated, through the oper- 
ation of interstate compacts dealing with water 
pollution control involving 29 States throughout 
the Nation, that this device provides the 
approach to effective interstate cooperation,. 
It is the policy o the Federal government to 
further the utilization of compacts and this 
policy is spelled out in Section 2(b) of the 
Federal Water Pollution Control Act, which 
diVects the Public Health Service "to encour- 
age the formation of interstate compacts." 
The value of this device should be recog- 
nized and utilized to a greater extent by the 
several States within the basins as a means of 
controlling interstate pollution. It appears 
desirable at this time, from the information 
available, that the formation of compacts 
between the States concerned with interstate 
problems will strengthen them in their work, 
will result in more effective application of the 
Water Pollution Control Act, and ultimately 
accomplish desired pollution abatement and 
restoration of the important water resources. 

A review of the information and data regard- 
ing water pollution in the basins indicates that 
serious pollution conditions exist in local 
areas but the problem is not extensive or 
basin-wide. Minor sources of pollution in the 
vast undeveloped areas are not considered of 
importance at present. 

In States where the problems exist, early 
action programs should be inaugurated by the 
responsible agencies, in order to abate exist- 
ing pollution and to stop the further exploita- 
tion of the watercourses. Desirable programs 
will require adequate administrative and 
technical personnel, necessary equipment and 
facilities, and sufficient funds for unrestricted 
operations. The programs should accomplish 
the comprehensive evaluation of the pollution 
problems, recommendations for their solu- 
tion, and finally, the active sponsoring of 
^medial measures required. 
In some States, inflexible municipal tax 
-uctures which limit financing methods for 
nstruction of waste treatment facilities have 
arnpered water pollution abatement efforts. 
,n examination of municipal financing methods 
s applied to sewage treatment works, is 
enerally indicated to determine needed 
improvements in those methods. A similar 
tudy of methods to finance industrial waste 
eatment projects should stimulate interest 
award the solution of the many and complex 
industrial waste pollution problems in the 
basins. 

Data regarding sources of pollution, espe- 
cially from industrial plants, are generally 
incomplete for a comprehensive evaluation of 
the pollution problems throughout the basins. 



A summary of available data, however, shdws 
the immediate need for construction of waste 
treatment plants by a substantial number of 
municipalities and industries reported as 
sources of pollution affecting the water 
resources of the basins. 

Table G shows that a total of 557 municipal 
waste treatment plants or improvement of 
existing facilities are required for adequate 
treatment of wastes discharging to municipal 
sewerage- systems. Included in the total are 
requirements for construction of 132 new 
plants in communities not provided with treat* 
ment facilities, 251 improvement projects 
including enlargements or additions to exist- 
ing plants, and the replacement of 134 existing 
plants regarded as totally inadequate. The 
requirements for 40 additional communities 
are undetermined. There are 289 municipali- 
ties with a sewered population of 2, 007, 500 in 
the basins which do not require pollution abate- 
ment projects. In this category are included 
the communities reported with adequate treat- 
ment facilities. 

The inadequacy of the data regarding indus- 
trial sources of pollution is reflected by the 
large number of plants for which the waste 
treatment requirements are not available or 
are undetermined. Limited funds and person- 
nel have seriously hindered the development 
of more complete data. The requirements for 
waste treatment facilities for 979 industries, 
of the total of 1,081 industries reported, are 
classified as undetermined. From the nature 
of the data available, it is impractical to 
attempt an estimate of the number of indus- 
tries requiring waste treatment facilities of 
one type or another and the number requiring 
no projects. 

Specific industrial waste treatment require- 
ments include 43 new plants and 20 improve- 
ment projects involving enlargements or addi- 
tions to existing plants. One replacement of 
existing plants is reported and 42 industries 
have adequate waste treatment facilities or 
their wastes are not damaging the water- 
courses significantly to require waste treat- 
ment works. 

An analysis of the data contained in table H, 
regarding the status of treatment works pro- 
jects to abate pollution as of July 1, 1950, also 
indicates that inadequate progress is being 
made in efforts to control pollution in some 
areas. Of some 554 municipal waste treat- 
ment projects considered necessary for the 
abatement of pollution in the basins, only 86 
are under active consideration, the status of 
action taken is at various stages from "abate- 
ment ordered" to "plant under construction", 
Of the remaining number, however, no formal 
action has been taken on 149 projects and the 
status of 319 projects is undetermined. The 
project needs for nearly 1, 000 industrial 
sources of pollution reported are undeter- 
mined. Eight have plans under preparation and 
one has a project under construction, 
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Although the data summarized are incom- 
plete, and do not represent the progress in 
pollution abatement in some local ai-eas within 
the basins, it emphasizes the need for con- 
tinued early-action programs to promote the 
measures which are generally recognized. 

On the basis of population to be served and 
per capita costs which appear reasonable for 
this region, it is estimated that the initial cost 
of needed municipal waste treatment plants 
will be approximately $50, 000, 000. This esti- 
mate includes projects for communities 



requiring new plants, complete replacement 
of existing plants and improvements or expan- 
sion of existing plants. Considered in the esti- 
mate is the cost for providing treatment of indus- 
trial wastes discharged to municipal sewers. 

The" lac: It of adequate data regarding the 
sources and amounts of industrial wastes dis- 
charging directly to the watercourses and the 
complexities in determining the type and 
magnitude of waste treatment facilities pre- 
cludes an estimate of cost for needed indus- 
trial waste treatment facilities in the basins. 



Table G. Requirements for municipal and 
industrial v/aste treatment plants* 



Require- 
ment s*# 


Municipal 


Industrial 


Number*** 


Population 
served by 

facilities 


Number 


New plant 


132 


929,600 


43 


Enlargement 
or additions 
to existing 
plant 


251 


1,279,900 


20 


Replace ex- 
isting plant 


134 


435,100 


1 


No project 
required 


289 


2,007,500 


42 


Undetermined 


40 


309,100 


975 



*The needs set forth in this table are 
based on presently available information. 
However, future studies and evaluations may 
result in some changes in these needs. 



*For a listing of individual project needs 
refer to table I included at the end of each 
sub-basin discussion following the main part 
of this report, 

***This number (846) includes two plants 
required by one municipality that is listed 
as one source of pollution. 

Table H. Status of treatment works project to 
abate pollution, July 1, 1950 



Status of project 


Number 


Municipal 


Industrial 


No formal action 


149 


35 


Abatement ordered 


2 





Plans under preparation 


28 


8 


Final plane approved 


29 





Construction awaiting 
financing 


2 





Under construction 


25 


1 


Status undetermined 


319 


995 
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SUB- BASIN REPORTS 



UPPER ARKANSAS RIVER SUB-BASIN 
(Above Kansas-Colorado State Line) 

Description 



Geography- -The Upper Arkansas River Sub- 
Basin embraces that portion of the Arkansas 
River Basin lying entirely within the State of 
Colorado and includes approximately 26, 000 
square miles within its drainage area. The 
stream arises in the high mountains in the 
vicinity of Leadville, Colo. , at elevations in 
excess o 13, 000 feet and flows for about 350 
miles south and then southeast to the 
Colorado-Kansas line a few miles east of 
Holly, Colo. 

The stream emerges from the mountains 
through the Royal Gorge at Canon City about 
125 miles from its source and enters the great 
high plains area at Pueblo, which is about 40 
miles below Canon City. A regulatory reser- 
voir (John Martin) is located on the main stem 
just- below its junction with the Purgatoire 
River, Major tributaries below Pueblo are 
Fountain Creek and the St. Charles, Huerfano, 
Apishapa, and Purgatoire Rivers. The largest 
contributor, in view o drainage area and run- 
off, is the Purgatoire River. The streams be- 
low Pueblo are used mainly for irrigation pur- 
poses. 

Topography and Geology- -About 17 percent 
of the drainage area is mountainous and ex- 
tends above 8,000 feet altitude. About 45 per- 
cent of the area is at elevations from 5, 000 to 
B, 000 feet and is mostly hilly except for small 
scattered tracts. The remaining 38 percent of 
this sub-basin lies between 3, 500 and 5, 000 
feet elevation and consists of a fairly level 
plains region which is almost entirely used for 
agricultural purposes. 

The geology in this portion of the Arkansas 
River is composed of two general classifica- 
tions. The area above Canon City consists 
almost entirely of complex igneous and meta- 
morphic rock of Pre-Cambrian and Tertiary 
age overlain in part by intrusive material, 
glacial moraine, and terrace deposits. Below 
Canon City and over the greater part of the 
eastern slope occur a series of sedimentary 
rocks. Probably the most important of these 
sedimentary beds is the Dakota Sandstone, 
which orms a large water bearing stratum 
underlying most of the lower part of the area. 

CJimate and Hydrologic Featurej--This sub- 
basin has two general types of climate. From 
the eastern edge of the region to the front 
range of the Rocky Mountains the climate is 
arid. The mountains have a subhumid climate. 
Variations are often extreme; the mean tem- 



perature difference between Lamar, Colo. , 
and the top of Pikes peak is about 35 F.The 
climate of the plains area is characterized by 
low humidity, reasonably long growing sea- 
son, extreme daily and seasonal temperature 
ranges, little snow, frequent hail, and high 
rainfall intensity with the major portion of the 
annual precipitation occurring in the summer 
months. 

In the mountainous regions, the climate is 
characterized by a decrease in mean temper- 
atures with increased altitude, increased 
precipitation, less extreme temperature var- 
iations, and protracted cold spells. 

Average annual precipitation in the area 
varies greatly with 11, 67 inches at Pueblo, 
16. 05 inches at Lamar, and 18. 63 inches at 
Leadville. Buena Vista has the lowest average 
precipitation with 8.78 inches per year. The 
major portion of the precipitation occurs dur- 
ing the growing season from April through 
October. 

The mean annual temperatures vary from 
35.6F. at Leadville to 54. 4F. at Lamar. 
The average length of frost-free period varies 
from 83 days at Leadville to 173 days at 
Pueblo. 

Maxima and minima stream flow data 
obtained at various gaging stations are shown 
in tabular form below: 



Gaging 


Distance 
from 

mouth 


Drain- 
age 
area 


Stream 
(c.f. 


flow 
s.) 




(miles) 


(square 
miles) 


Maxi- 
mum 


vlini- 
mum 


COLORADO 
Granite 8 , .n, . 
Salida<, , e , 
Canon 
City 
Pueblo ... ... 
Nepesta 


1418.7 
1375.0 

1322.3 
1279.0 

1196. 5 


440 
1,200 

3,050 
4,820 
9,130 
12, 150 


2,900 
5,100 

19,000 
103, 000 
180,000 
200 000 


11 
124 

82 
18 

n 


Las 
Animas, . . , 


1175.0 
1135. 6 


14,530 
19,470 


23,600 
165, 000 


8 

o 


Holly 


1103.4 


25 140 


136 000 















The runoff varies widely in the region /ith 
flows being greatly depleted in the plains area 
below Pueblo because of diversion for in iga- 
tion, channel absorption, and evaporatior , The 
stream flow pattern in the upper Arkansa i is 
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such that the maximum stream flows occur in 
June, July, and sometimes August, following 
the snow-melt in the mountains. Streams are 
flashy and readily respond to intense rainfall 
on the upper tributaries. Low flows occur dur- 
ing the winter months from Novernber through 
March and sometimes April. For purposes of 
stream flow analyses, low flow frequencies 
computed for summer and winter flow condi- 
tions are valuable aids. The demands of irri- 
gation, together with return flows bring about 
little apparent relationships between stream 
flows at successive downstream stations and 
make accurate esti. nates of flow difficult 
except at established rated gaging stations. 
Flow at any point between gaging stations is 
problematical during the irrigation season. 
The operation of the recently completed John 
Martin reservoir near Lamar will probably 
serve to regulate stream flows in the Arkansas 
River below that point to some extent depend- 
ing upon the irrigation demands and return 
flows above any given point under considera- 
tion. 

The flow pattern of low winter flows and 
high summer flows brings about critical dilu- 
tion problems in the winter with regard to 
water pollution control. 

Economic Development 

Population --The population in the sub-basin 
has increased steadily since 1880. Population 
in the headwaters area counties has decreased 
in later years because of the decline of mining 
in these regions. Counties and communities 
from Canon City and below have shown a gen- 
eral increase in population because of the 
steady development of agriculture and manu- 
facturing in this area. In common with all 
other areas in the United States, there has 
been a marked increa.se in urban population 
and a decrease in rural population in the Upper 
Arkansas Sub-Basin after the turn of the cen- 
tury. The 1950 population of the sub-basin is 
estimated to be about 305,000, of which 60 
percent is classified as urban and 40 percent 
as rural. This represents over a 10 percent 
increase since the 1940 census, when the pop- 
ulation was 276, 000, 55 percent being classi- 
fied as urban and 45 percent as rural, 

Industry and LiandJJse-- The economy of the 
sub-basin is based upon agriculture, manufac- 
turing, and mining. Agricultural pursuits, 
including stock raising, are the major activi- 
ties in the region. Manufacturing is confined 
to the urban centers, principally at Pueblo 
where the major industry is the steel works, 
and at Leadville where a lead smelter is 
located. Mining is decreasing in importance 
and O<e overall activity in this field has 
dc-> lined in recent years as production costs 
have increased and the grade of ore reserves 
decrc-ased. The minerals of the region, how- 
ever, still make an important contribution to 
the national economy and security. 
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The major land use in the Upper Arkansas 
is for agricultural purposes including stock 
raising. There is an increasing recreational 
use being made of the mountainous region 
above Salida where hunting, fishing, skiing, 
and other sports are attracting increasing 
numbers of vacationers. Portions of Pike and 
San Isabel National Forests are in this region- 
Use of Water .Resources 

Irrigation Use--The main water use in the 
sub-basin is for irrigation in the region below 
Pueblo, principally, and to a limited extent 
below Canon City. In the Arkansas River 
Valley in Colorado, irrigation has reached a 
high state of development. Normal stream 
flows of the main stern and its tributaries dur- 
ing the summer season are used entirely for 
irrigation purposes, as well as part of their 
flood and winter flows which are conserved in 
reservoirs. There are 23 major diversions 
between Canon City and the Colorado-Kansas 
line. Return flows in excess of 200, 000 acre- 
feet annually reach the river channel between 
Pueblo and Holly for reuse by irrigation inter- 
ests. About 500, 000 acres of farm lands are 
irrigated annually in the sub-basin. The 
amount of land under irrigation has remained 
more or less static in recent years as it is 
dependent upon the available water supply 
which is developed to its maximum use. 
Diversion of additional water into the sub- 
basin from other sub-basins on the western 
slope of the Continental Divide is being con- 
sidered. 

The discharge of untreated sewage and other 
wastes into the streams during the irrigation 
season gives rise to problems in pollution 
abatement which, under other conditions, 
might not be considered as especially signifi- 
cant. Where sewage-polluted waters are 
applied to growing crops, the problem of pos- 
sible dangers to the public health must be 
taken into consideration. The degree of such 
danger will depend upon the type of crop, the 
degree of pollution, the degree of sewage 
treatment provided, and the age of the pollu- 
tion with regard to the time interval between 
discharge and use, among other factors. 
Maximum dangers occur when the time inter- 
val between discharge and i-euse is short, no 
sewage treatment provided, irrigation is 
extensive, and the crops are of the low-grow- 
ing type which could be eaten in the raw state 
and which would be harvested shortly after 
irrigation. 

Domestic UseThere are 18 communities 
in the sub-basin which utilize surface waters 
for their domestic supplies. These supplies 
serve a total of approximately 155,000 persons 
with an avei-age of 47 million gallons daily. 
Pueblo, the principal industrial center in the 
sub-basin, alone serves a population of 63,500 
with an average of 24 million gallons daily, 
representing a per capita consumption of 380 
gallons. 



Ground water sources for domestic supplies 
are used by 38 communities to serve about 
38, 500 persons. The average daily consump- 
tion from these supplies is about 8. 5 million 
gallons. 

Pollution Data 

The summaries of data available on sources 
and amounts of pollution originating within the 
Upper Arkansas River Sub-Basin, together 
with the kind of treatment installed or needed 
in the future, are shown in tables Aj through 

Ii- 

Table Aj shows that 38 municipalities hav- 
ing a combined population of 171, 800 discharge 
wastes into the Upper Arkansas River. Popu- 
lation equivalents of the total waste loads are 
not available. 

Table B! shows that a total of 30 known 
industries discharge wastes into the streams 
of this sub-basin. No data are available as to 
the population equivalent of the 25 industries 
discharging organic wastes. 

Table GI lists the type of treatment provided 
by municipalities discharging wastes into the 
Upper Arkansas, There are 20 communities 
(28 percent of contributing population) which 
discharge raw sewage into the streams, while 
16 communities (68 percent of contributing 
population) provide for primary treatment and 
two communities (4 percent of contributing 
population) provide for secondary treatment of 
wastes before discharge into the streams. 

Table DI lists the principal types of indus- 
tries discharging wastes directly into the sub- 
basin streams. The only wastes receiving any 
type pf treatment are those from some food 
and kindred products plants and one other 
mining industry. There are innumerable old 
tailings ponds located in the sub-basin which 
are continual sources of inorganic pollution 
from erosion. Control of these abandoned tail- 
ings piles is a problem'as ownership cannot 
often be established. The number of plants 
shown under other mining industries is also 
subject to revision as there are many mines 
in the region which are worked intermittently 
or occasionally. Therefore, accurate enumer- 
ation of the number working at any given time 
is not easily determined. Further, coal mines 
operated in the vicinity of Trinidad have been 
omitted from the listing. 

Table EI shows the adequacy of existing 
,reatment plants. Of the 17 municipal treat- 
Tie nt plants, eight are adequate from the 
standpoint of capacity, and only five of the 
slants are operated in a satisfactory manner. 
Table FI shows available data on progress 
F pollution abatement in the sub-basin. One 
eatment plant was completed in 1947 and two 
1950. The Colorado State Department of 
jblic Health is carrying on a rather inten- 
>ive campaign of education and information 
viih regard to stream pollution. The campaign 



has been well-received throughout the State, 
and it is quite probable that pollution abate- 
ment progress will be stimulated in the future 
as a result. 

Table G L shows the requirements for munic- 
ipal and industrial waste treatment plants on 
the Upper Arkansas River. The Colorado State 
Department of Public Health has recently 
endorsed a recommendation of its Water Pol- 
lution Control Advisory Committee that a 
minimum of primary sewage treatment shall 
be required for all domestic sewage discharg- 
ed into streams of the State. This should also 
stimulate pollution abatement progress within 
the next few years. 

Table H x shows data available as of July 1, 
1950, on the status of treatment works proj- 
ects to abate pollution. 

Table I x shows the project list of municipal- 
ities and industries requiring improvements 
for abatement of pollution. 

Table Aj.. Sources of pollution, municipal 









Amount of 


Municipal- 
ities* 


Sources 
of 
pollution 
(in num- 
ber of 
munici- 
palities) 


Population 
served by 
sewerage 

system 


pollution 
di scharged 
to water- 
course (in 
terms of 
equivalent 
number of 
people) ** 


Having data 
on pollution 
load dis- 


^1 


17,300 


13,500 


charged to 
watercourse 








Having popu- 
lation data 








available 
(Data on 
pollution 
load to 


a 17 


154,500 





watercourse 








incomplete 
or not 
available ) 








Total 


3 38 ' 


171, SOO 






^-Includes incorporated or unincorporated mu- 
nicipalities; other legal bodies as sanitary 
districts, counties, towns; significant 
institutions, resorts, recreational centers, 
or other population centers, 

**Includes Indus brial wastes discharged into 
municipal sewerage systems. 

1 Four sources do not reach watercourses, dis- 
charge to sub-surface disposal systems. 

2 Includes four municipalities wibh no exist- 
ing sewerage systems systems recommended by 
State Department of Public Health. 

3 Manitou included in total ~ dichargea to 
Colorado Springs plant. 



stirnated that the initial cost of needed 

waste treatment facilities in the 
7^ ^'kansas River Sub-Basin will be 
X1 - lately $3,500,000. This estimate is 
Ori average construction costs consid- 
" e -Sonable for this State and includes 
^ ^ewerage facilities in addition to treat- 

*a- Sources of pollution, industrial* 



' 




Amount of 






pollution 




Sources of 


discharged to 


n<3 Retries 


pollution 
(in number 


watercourse 
(in terms of 




of plants) 


equivalent 






number of 






people ) 


i* 1 ^ organic 


-- 





i n g organic 


1 25 


Undetermined 


ingr inorganic 


5 


Not 






applicable 


injg; wastes of 
rmined type 


1 


Undetermined 


L 


2 30 


-- 



having separate outlets discharg- 
directly into watercourse. 
Lu<3Les one plant also producing inorganic 

il adjusted to correct for duplication 
Ln footnote marked thus, 1 . 



rnent projects involving new plants, replace- 
ments of obsolete and inadequate plants, and 
improvements or additions to existing plants. 
Considered in the estimate is the cost for 
providing treatment of industrial wastes dis- 
charged into municipal sewers. 

The lack of data regarding other sources of 
industrial pollution and the complexities 
involved in determining the type and magnitude 
of waste treatment facilities for the many and 
varied kinds of industries precludes an esti- 
mate of cost for providing needed industrial 
waste treatment facilities in the sub-basin, 

Table d- Existing treatment facilities, 
municipal 



Degree of 
treatment 
provided 


Number 


Population 

served 


Municipal- 
ities* 


Plants 


Primary 


1 16 


15 


116,500 


Secondary 


2 


2 


7,400 


No treatment 


2 20 





47,900 



^Includes incorporated or unincorporated mu- 
nicipalities; other legal bodies as sanitary 
districts, counties, towns; significant insti- 
tutions, resorts, recreational centers, or 
other population centers. 6 

'Manitou sewage treated in Colorado Springs 
plant. 

2 Includes four municipal! bies having a popu- 
lation of 2,850 with no existing sewerage 
systems . 



Table D lt Existing treatment facilities, industrial* 







Number c 


if industrial plantt 


3 having: 


Type industry 


plants 


Treatment 
facilities 


No treatment 
facilities 


Undetermined 
facilities 


id kindred products.. 


23 
1 


12 



11 
1 




o 


r metals industries. , 
lining industries.... 
'e Railroad shops. . . . 


2 
3 
1 



1 



2 
2 

1 









30 


13 


17 


o 













LS~fc:ries having separate outlets and discharging wastes directly into watercourse, 
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Table E t . Adequacy of existing treatment facilities 



Existing 
treatment 
facilities 


Number 


Adequacy with relation to: 


Capacity 


Operation 


Satis- 
factory 


Unsatis- 
factory 


Unde- 
termined 


Satis- 
factory 


Unsatis- 
factory 


Unde- 
termined 


Municipal 


17 


8 


5 


4 


5 


3 


9 


Industrial 


13 





4 


9 





4 


9 



Table F lt Progress in pollution abatement 



Year 


Municipal 


Industrial 


Plants 
completed 


Design 

population 


Plants 
completed 


Amount of waste 
treated (in terms 
of equivalent 
number of people) 


1946 





' 








1947 


1 


730 








i94a 





-- 








1949 





-.- 





__ 


1950 


2 


2000 









Table GI. Requirements for municipal and 
industrial waste treatment plants* 



Requirements 


Municipal 


Industrial 


Number 


Population 
served by 
facilities 


Number 


New plant 


1 20 


47,900 


1 


Enlargement 
or additions 
to existing 
plant 


2 


61,200 


2 


Replace ex- 
isting plant 


3 


3,400 





No project 
required 


4 


2,300 





Undetermined 


2 8 


. 57,000 


3 27 



*The needs set forth in this table are based 
on presently available information. However, 
future studies and evaluations may result in 
some changes in these needs. 



"Includes nev plants in 4 municipalities 
(pop. 2,850) with no existing sewerage systems, 

a lnciudes 4 plants wnere existing units are 
of adequate capacity but which may require 
additional units to provide a higher degree 
of treatment. 

3 Includes 14 industries to be connected to 
municipal sewerage systems. 



rable HI- Status of treatment works project 
to abate pollution, July 1, 1950 



Status of project 


Number 


Municipal 


Inclus trial 


No formal action 


30 


21 


Abatement ordered 


~ 





Plans under preparation 


2 





Final plane approved 


1 





Construction awaiting 
financing 


~ 





Under construction 





1 


Status undetermined 





8 



Table Ii. Project list municipalities and industries requiring improvements for abatement of 

pollution*, July 1, 1950 



Name 


Population 
served 


Project 
requirements*-* 


Remarks 


COLORADO 
Municipalities: 


1,000 


NP 




* 


780 


NP 


recommended by Colorado 
Department of Public 
tealth 
do 




6,300 


NP 






53,000 


Und. 




Colorado State Penitentiary. 


1,300 
800 


NP 
NP 







1,000 


Und. 






350 


NP 






2,500 


NP 






710 


NP 






1,000 


NP 






480 


Hnd 




Holly 


1,200 


NP 






850 








7,300 


NP 






7,700 


NP 






2,400 


NP 






700 


Und. 






1,200 


R 






1,300 


R 






490 


NP 






1,200 


Und. 




Pueblo 


54,000 


E-A 






3,300 


NP 




Rye 


160 


Und. 




Salida 


4,500 


NP 






1,600 


NP 






420 


Und. 




Swirik 


330 


NP 




Trinidad 


7,200 


E-A 






680 


NP 






3,600 


NP 




Wiley 


80 


Und. 




Industries : 
23 food and kindred products 




13 MS, 2 E-A, 
8 Und. 









MS 
1 Und. 




2 primary nietala industry, . . 
3 other mining industries. .. 


__ 


1 NP, 1 Und. 
3 Und. 






*The needs set forth in this table are based on presently available information, 
future studies and evaluations may result in some changes in these needs. 

-A = Enlargement or addition to existing plant. 
NP =Nev plant. 
Und.=Undeterrnined. 
H ^Replacement of existing plant. 
MS -Connect to municipal sewer system. 



However , 
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ARKANSAS RIVER BASIN 
(Kansas-Colorado State Line to Tulsa, Oklahoma Sub- Basin) 



Description 



Geography- -This portion of the Arkansas, 
River Basin extends downstream from the 
Colorado-Kansas State line to Tulsa, Okla, , 
and embraces about 30,400 square miles or 
about 19 percent of the total Arkansas River 
drainage area. The main stream emerges 
upon the plains of Kansas at an elevation of 
about 3, 500 feet and flows generally in an 
easterly direction to Hutchinson, Kans. 
{elevation 1, 515 feet) and then in a south- 
easterly direction to Tulsa, Okla. (elevation 
655 feet), crossing the Kansas-Oklahoma State 
line near Arkansas City, Kans. The distance 
traversed is approximately 525 miles. There 
are few tributaries above Wichita, Ka^s. , and 
practically no tributary flow west of Hutchin- 
son. Tributaries below Hutchinson are Cow 
Creek and the Little Arkansas, Ninnescah, 
Walnut, Salt Fork, and Cimarron Rivers. The 
Cimarron River is the major tributary in this 
region. It is the subject of another sub-basin 
report and, therefore, not included in this dis- 
cussion. 

Typography- -The stream from the Colo- 
rado-Kansas State line flows through an allu- 
vial plain which is bounded on the north by 
steep bluffs and on the south by rolling sand 
hills. The stream above Hutchinson is char- 
acterized by broad sandy stream beds and low 
banks. Below Wichita the drainage area 
becomes broken and hilly. 

G Urn ate and Hydrologic Featur e s - -The 
mean annual temperature oFthe~sub-basin 
below Hutchinson is about 57F. with extreme 
temperature range of -15F. to 115F. Precip- 
itation ranges from about 15 inches per year at 
Holly, Colo. , to 37,5 inches per year at 
Tulsa, Although the rainfall increases gener- 
ally from west to east, there is no similar 
iccumulation of stream flow. The least flow in 
,he Arkansas River is found in the vicinity of 
-lutchinson, Kans. Maximum flows of about 
100,000 cubic feet per second above the 
Purgatoire River in Colorado decrease to 
about 7, 500 cubic feet per second at Hutchin- 
son, Kans. This is because of the absence of 
ributary flow in Western Kansas and the 
iggrading character of the river in this scc- 
ion and the absorption qualities of the area. 
There is a wide variation in runoff due to 
differences in rainfall, soil and topographic 
conditions. Silt and sand carriage by the river 
is considerable in this portion of the sub- 
basin. 



Economic Development 



Population- -The 1950 population in the sut 
basirTis estimated to be about 706, 500, of 
which 571, 300 persons are in Kansas and 
135, 200 are in Oklahoma. In grazing areas t 
population density is as low as six per equal 
mile. The principal cities, with populations 
in the sub-basin are; Wichita - 111, 000, 
Hutchinson - 27,000, Arkansas City - 14,00 
El Dorado - 10,000, and Winfield - 9,000, a 
in Kansas; Ponca City - 16, 000 and Blackwe 
9, 500, in Oklahoma. 

Industry and Land Use --The central plain 
area is the site of an extensive agricultural 
development. Wheat is the major crop in tht 
western portion of the sub-basin and corn is 
the major crop in the cast. Stock grazing is 
the dominant economic pursuit in the caster 
and western margins of this sub-basin wher> 
the terrain is hilly and the soils are of infer 
quality. 

Production and refining of petroleum are 
major industrial activities in the sub-basin. 
Oil pools are found in both Kansas and Okla- 
homa. Refineries are located at Wichita, El 
Dorado, Garden City, Augusta, McPherson, 
Arkansas City, and Potwin in Kansas and at 
Ponca City, Blackwell, Kaw City, Shidlcr, 
and Cleveland in Oklahoma. Large salt mine 
are found at Hutchinson and Lyons, Kana. 
Extensive salt flats occur in central Kansas 
particularly in Barton County, and near Che 
okee, Okla. Gypsum is found over the entire 
sub-basin area. 

Use of Water Resources 

Along the northern portion of the sub-basi 
there are excellent sources of water at shal 
low depths, and underground water is gener 
ally plentiful throughout this sub-basin, The 
alluvial fill of the main valley, which is in 
general pervious, carries a large amount of 
water which moves down the valley almost a 
an underflow. At low stages of the streams 
much of the water sinks into the 1 alluvial fill, 
Below Wichita the underground walei* becorn 
mineralized, mostly from contact with natui 
saline deposits. At some places this water i 
not suitable for human consumption, 

None of the towns in this area in Kansas a 
very few of those in Oklahoma obtain their 
water supply from the streams which are co 
taminated with salt. Most of the urban water 
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systems are supplied by underground water 
which is obtained at shallow depths and at a 
lower cost than is required to utilize surface 
sources. A few towns, especially in the south- 
ern portion, have impounded supplies, and the 
trend of improvement is in this direction. The 
recently completed Brarnan Reservoir on the 
Chicaskia River furnishes an impounded water 
supply for Blackwell, Okla. Rural water sup- 
plies are obtained in most places from shallow 
wells, commonly less than 100 feet deep. The 
water supplies of certain cities depending on 
ground water may be seriously impaired by 
the heavy demand required by air conditioning 
units. There is an urgent need of administra- 
tive control of water use for this purpose to 
insure against excessive depletion of the nor- 
mal urban supply. 

The majority of smaller industries and the 
large scale salt production works utilize 
ground water supplies predominantly. Oil 
refineries and natural gas industries use large 
volumes of both surface and ground waters for 
cooling purposes. 

There are 15 surface water supplies serving 
a total of 91, 000 persons and 123 ground water 
supplies serving 381, 500 persons in the sub- 
basin area under consideration. 

Pollution Data 

Pollution in some of the watercourses of 
this sub-basin is acute, especially along the 
Walnut River in Kansas. The State Health 
Departments of both Kansas and Oklahoma 
have been cognizant of their pollution prob- 
lems and are carrying on abatement programs 
to accomplish necessary treatment of munici- 
pal sewage before discharging into the water- 
courses. 

In addition to the pollution from municipal 
sources, industrial wastes, especially those 
associated with the production and refining of 
petroleum, have posed a pollution problem of 
equal or greater significance in some local 
ai'eas 4 The Walnut River is grossly polluted 
by brine and other wastes from oil production 
and refining operations. The Arkansas River 
is polluted by salt from commercial salt man- 
ufacturing and from natural salt deposits and 
to a lesser extent from oil field brines. Con- 
siderable reduction of stream pollution has 
been accomplished in both States by better 
production methods and waste disposal prac- 
tices developed through cooperative efforts of 
the State agencies and oil producers, 

The disposal of oil field brine waste, in 
aome instances, has also created problems by 
polluting underground waters in or adjacent to 
certain oil fields. In some areas, water from 
underground sources is unfit for domestic use, 
as a result of pollution from this source. 

Sheet erosion is serious in much of the 
agricultural portion of the area. In some sec- 
tions the methods used in the production of 



wheat have contributed to this condition.. Silt- 
ing,of many streams has resulted, and fish are 
now relatively scarce. However, the Soil Con- 
servation Service is introducing contour farm- 
ing, terracing, cover for fallow land, and dis- 
continuance of the cultivation of the stream 
banks to help improve this condition. 

The summaries of data available on sources 
and amount of pollution originating within the 
Arkansas River Basin extending from the 
Kansas-Colorado State Line to Tulsa, Okla. 
Sub-Basin, together with the kind of treatment 
installed or needed in the future, are shown in 
tables AZ through Ij. 

Table Ag summarizes the pollution sources 
from municipalities in the sub-basin area 
under consideration. There are 94 municipal- 
ities serving a population of 421, 800 discharg- 
ing wastes into the sub-basin streams. 

Table Bg summarizes the pollution sources 
from industrial establishments discharging 
into the sub-basin watercourses. There are 
18 such pollution sources. 

Table C2 lists the numbers of communities 
providing various kinds of treatment for their 
wastes before discharging into the water- 
courses. There are 26 communities (28 per- 
cent) serving about 77, 500 persons discharg- 
ing raw sewage'into the sub-basin water- 
courses. Forty-nine communities (52 percent) 
serving a population of 1ZO, 700 provide for 
secondary treatment of the wastes discharged 
into the sub-basin streams. Nineteen com- 
munities (20 percent) provide primary treat- 
ment for their sewage before discharging into 
the streams. 

Table Dg summarizes the existing industrial 
waste treatment facilities in the sub-basin. 
Six of the 18 industrial plants discharging into 
the streams provide for some kind of treat- 
ment of their wastes before discharging into 
the streams. 

Table E 2 summarizes the adequacy of the 
treatment plants now in the sub-basin. Of the 
68 municipal plants, 27, (40 percent) are 
inadequate from the standpoint of capacity and 
27 (40 percent) are inadequate as to operation. 
Of the six industrial waste treatment plants, 
four (67 percent) are inadequate as to capac- 
ity. 

Table Fg shows the progress made in pol- 
lution abatement during the period 1946 
through 1949. Seven municipalities installed 
sewage treatment facilities. 

Table G2 summarizes the current require- 
ments for municipal and industrial waste 
treatment plants. Of the 68 plants now in 
operation, 23 require enlargement or addi- 
tions and six need replacements. Twenty-six 
new plants will be required in this sub-basin, 

Table Hg presents the status of treatment 
works projects as of July 1, 1950, for pollution 
abatement in the sub-basin. Of some 56 
municipalities requiring projects for abate- 
ment of pollution, definite action is indicated 
in only eight cases. 
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Table Ig shows tht project list of municipal- 
ities and Industrie s requiring improvements 
for abatement oi pollution. 

It is estimated that the initial cost of needed 
municipal waste treatment facilities in the 
Arkansas River Basin (Kansas-Colorado State 
Line to Tulsa, Okla. Sub-Basin) will be 
approximately $3, 500, 000. This estimate is 
based on average construction costs consid- 
ered reasonable for this area and includes 
treatment projects involving new plants, 
replacements of obsolete and inadequate 
plants, and improvements or additions to 
existing plants. Considered in the estimate is 
the cost for providing treatment of industrial 
wastes discharged into municipal sewers. 

The lack of data regarding other sources of 
industrial pollution and the complexities 
involved in determining the type and magnitude 
of waste treatment facilities for the varied 
kinds of industries precludes an estimate of 
cost for providing needed industrial waste 
treatment facilities in the sub-basin. 



Table Aa Sources of pollution, municipal 









Amount of 




Sources 




pollution 


Municipal- 
ities* 


of 

pollution 
(in num- 
ber of 
munici- 


Population 
served by 
sewerage 
system 


discharged 
to water- 
course (in 
terms of 
equivalent 




palities) 




number of 








people) ** 


Having data 








on pollution 








load dis- 


93 


420,300 


272, 500 


charged to 








watercourse 








Having popu- 








lation data 








available 








(Data on 








pollution 








load to 


1 


1,500 


-- 


watercourse 








incomplete 








>r not 








ivailable ) 








Total 


94 


421,800 






^Includes incorporated or unincorporated 
mnicipalities; other, legal bodies as sanitary 
tistricts, counties, towns; significant insti- 
/utions, resorts, recreational cenbers, or 



other population centers; and sanitary sewage 
wastes discharged by industry directly into 
watercourse. 

#*Includes industrial wastes discharged into 
municipal sewerage systems. 



Table B 2 . Sources of pollution, industrial* 



Industries 


Sources of 
pollution 
(in number 
of plants) 


Amount of 
pollution 
discharged to 
watercourse 
(in terms of 
equivalent 
number of 
people ) 


Producing organic 
wastes 


3 


5,000 


Producing organic 
wastes 


11 


Undetermined 


Producing inorganic 
wastes 


!15 





Producing wastes of 
undetermined type 


1 


Undetermined 


Total 


a !8 


-_ 



*Industries having separate outlets and 
discharging wastes directly to watercourse. 

1 Includes 12 plants also producing organic 
wastes, 

2 Total adjusted to correct for duplication 
noted in footnote marlced thus, 1 . 



Table C 2 . Existing treatment facilities, 
municipal 



Degree of 
treatment 
provided 


Number 


Population 
served 


Municipal- 
ities** 


Plants 


Primary 


19 


19 


223,400 


Secondary 


49 


49 


120,700 


No treatment 


26 





77,500 



^Includes incorporated or unincorporated 
municipalities; Bother legal bodies as sanitary 
districts, counties, towns; significant in- 
stitutions, resorts, recreational centers, or 
other population centers; and sanitary sewage 
wastes discharged by industry directly into 
watercourse. 
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Table D 2 . Existing treatment facilities, industrial* 







Number c 


>f industrial plant-- 


having: 


Type industry 


plants 


Treatment 
facilities 


No treatment 
facilities 


Undetermined 
facilities 


Oil production industry.... 


3 






3 


Food and Idndred products.. 


1 






1 


Products of petroleum and 


9 




















Ifi 



















^Industries having separate outlets and discharging wastes directly into watercourse. 



Table Eg* Adequacy of existing treatment facilities 



Existing 
treatment 
facilities 


Number 


Adequacy with relation to: 


Capacity 


Operation 


Satis- 
factory 


Unsatis- 
factory 


Unde- 
termined 


Sat J o- 
faotory 


Unsatis- 
factory 


Unde- 
termined 


Municipal 


68 


40 


27 


1 


38 


27 


3 


Industrial 


6 


2 


4 





6 









Table F 2 . Progress in pollution abatement 



Year 


Municipal 


Industrial 


Plants 
completed 


Design 

population 


Plants 
completed 


Amount of waste 
treated (in terras 
of equivalent 
number of people) 


1946 


1 


4,000 


No data 





1947 


3 





do 





1948 


3 





do 





1949 








do 





Table G a . Requirements for municipal and 
industrial waste treatment plants* 



Requirements 


Municipal 


Industrial 


Number 


Population 
served by 

facilities 


Number 


New plant 


26 


77, 500 


4 


Enlargement 
or additions 
to existing 
plant 


1 23 


282, 600 


4 


Replace ex- 
isting plant 


6 


8,900 





No project 
required 


38 


51,300 


3 


Undetermined 


1 


1,500 


7 



*The needs set forth in this table are based 
on presently available information. However, 
future studies and evaluations may result in 
some changes in these needs. 



"Includes two plants where existing units 
of satisfactory capacity but which require 
additional units to provide a higher degree 
treatment. 



Table H;>. Status of treatment works projecl 
to abate pollution, July 1, 1950 



Status of project 


Number 


Municipal 


Industr: 


No formal action 


12 





Abatement ordered 


1 


__ 


Plans under preparation 


2 





Final plans approved 


-- 


~ 


Construction awaiting 
financing 








Under construction 


5 





Status undetermined 


36 


15 
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Table la- Project list municipalities and industries requiring improvements for abatement of 

pollution*, July 1, 1950 



Name 


Population 
served 


Project 
requirements #* 


Remarks 


KANSAS 
Municipalities: 


11,500 


HP 






3,500 




Under construction 


Belle Plaine 


800 








520 


E-A 






600 


NP 






770 








250 


MP 






7.500 








650 


HP 






9,000 


E-A 






1,850 


NP 






200 


NP 






11,000 


NP 






8,000 


MP 






150 


NP 






1,100 








300 


E-A 


h 




30,000 


E-A 






1,800 


NP 






650 


NP 






3,200 


NP 






3,500 


E-A 






6,500 


E-A 






1,300 


E-A 






700 


E-A 






1,000 


NP 






9,000 


E-A 






850 


NP 






500 


NP 






850 


NP 




Pratt 


6,500 


E-A 






1,500 


R 






1,500 


Und 






1,100 


NP 






250 


NP 






400 


E-A 






600 


E-A 






190,000 


E-A 




Industries: 
4 food and kindred products 
1 paper and allied products 
7 products of petroleum and 

coal: 




1 Und, 3 MP 
1 NP 

3 Und. 









1 E-A 







1 5,000 


3 E-A 


__ 


OKLAHOMA 
Municipalities: 


4,900 


NP 






500 


E-A 






8,000 


E-A 







250 


E-A 






250 


R 













See footnotes at end oi' table. 



- 31 - 



Table I 2 . Project list --municipal! ties and industries requiring improvements for abatement of 

pollution*, July 1, 1950 Continued 



Name 


Population 
served 


Project 
requirements** 


Remarks 


OKLAHOMA Continued 


2,000 








2,400 






Covington 


560 








800 




- 


Kaw City 


600 






Medf ord 


1,100 








2 TOO 


E-A 






2 600 


E-A 






15,000 


NP 






850 








500 








5,800 








2,900 






Industries: 
3 oil production industries 




3 Und. 






*The needs set fortn in this table are based on presently available information, 
future studies and evaluations may result in some changes in these needs. 
**R = Replace existing plant 

Und , = Undetermined 

NP = New plant 

E-A = Enlargement or addition to existing plant 
Population equivalent. 



However , 



VERDIGRIS RIVER SUB-BASIN 



Description 



Geography- -The Verdigris River is a major 
tributary of the Arkansas River, entering the 
Arkansas near Muskogee, Okla. The stream 
is about 340 miles in length and arises in the 
Flint Hills in Lyons and Chase Counties, 
Kans, The stream flows in a southeasterly and 
then southerly direction through Kansas and 
Oklahoma to its junction with the Arkansas 
River. The drainage sub-basin covers an area 
of about 8, 300 square miles. The stream has 
four principal tributaries which enter from the 
west. Two of these, the Fall and Elk rivers, 
lie entirely in Kansas, The largest tributary, 
the Caney River, flows through both Kansas 
and Oklahoma. The remaining major tribu- 
tary, Bird Creek, lies entirely in Oklahoma, 

Topography and Geology;- -The western 
boundary of tEe sub-tasin is formed by the 
Flint Hills in Kansas and by the Osage Hills in 
Oklahoma. The terrain is rough and broken in 
these regions. The greater portion of the sub- 
basin lies on an undulating plain. The eleva- 
tion at the source of the Verdigris River is 
about 1, 350 feet which decreases to 669 feet at 
the Kansas -Oklahoma State line and to 450 feet 
at the mouth. The western highlands range in 
heights from 1, 500 to 1, 000 feet, which de- 
crease rapidly to from 800 to 500 feet in the 
eastern plains area. The stream channel is 
well defined throughout its course; in Kansas 
the stream is winding with sharp bends, while 
in Oklahoma it consists of a series of wide 
bends connected by straight sections of chan- 
nel. The geologic formations in the area are 
of sedimentary origin. Shell lime, hard lime- 
stone, blue shale, and limestone are the 
principal outcroppings. The water bearing 
stratum appears to be shale. The alluvial soil 
found in the river and creek bottoms is a heavy 
black loam which is resistant to erosion. 

Climatg and HydrQloaic Features- -The 
average annual precipitation over the sub- 
basin is 36 inches, varying from 31 inches 
near the headwaters to 39 inches near the 
Kansas -Oklahoma State line. Approximately 
68 percent of the total rainfall occurs during 
the period from April to September, The cli- 
mate is distinctly humid. 

The average annual temperature in Kansas 
is 58 F, , with a minimum average monthly 
temperature of about 34F, and the maximum 
is 80F, 

During periods of low flow the stream is 
sluggish. Near the headwaters the slope is 3,7 
ft, per mile, which decreases to 1,9 ft. per 
mile at the Kansas-Oklahoma State line. 



At the Independence, Kans. gaging station, 
the mean monthly flow of the river was 
recorded as aero only once since 1921, This 
period o zero mean monthly flow lasted for a 
five-month period, from October through 
February, 1939-40. However, flows of over 
5, 000 cubic feet per second have been 
recorded at Independence, Kans. , and over 
16, 000 cubic feet per second at Claremore, 
Okla. A flood control reservoir is located on 
the Fall River in Kansas and reservoirs have 
been proposed near Toronto and Neode sha on 
the Verdigris and near Elk City on the Elk 
River. 

Economic Development 

Population- -The total 1950 population of the 
sub-basin is approximately 237,000. Of this 
number, about 127, 000 are in Oklahoma and 
110, 000 are in Kansas. The principal commu- 
nities in the sub-basin with their estimated 
populations are: in Kansas; Eureka - 3,500, 
Fredonia - 3,E58, Neodesha - 3,716, 
Independence - 11,433, Coffeyville - 17,114, 
Cherryvale - 2,956, Caney City - Z, 863, and 
Sedan - 1,635; in Oklahoma; Bartlesville - 
19,262, Pawhuska - 5,307, Claremore - 
5, 530, Nowata - 3, 972 and Wagoner - 4, 400. 

Industry and Land Use --The regional econ- 
omy is based upon agriculture, oil production 
and refining, and lead and ainc smelting. 

Principal agricultural pursuits are general 
farming, stock raising, dairying and the proc- 
essing of farm products. The Flint and Osage 
Hills areas produce excellent pasturage. 
Principal agricultural crops are corn, hay, 
oats, forage crops, wheat and cotton. 

Production and refining of petroleum is 
carried out on a large scale in both the Kansas 
and the Oklahoma portions o the sub-basin. 
The first discoveries in the mid-continent 
field were in this sub-basin. Strip mining of 
coal is carried out in Oklahoma. 

Use o Water Resources 

There are 29 surface water supplies in the 
Verdigris Sub-Basin serving an estimated 
98, 700 persons; 14 of these supplies are 
located in Kansas and the remaining 15. are in 
Oklahoma. Ground water supplies are utilized 
by IE communities to serve' a total of nearly 
5, 000 persons distributed in small population 
groups throughout the sub -basin. 
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Large quantities of surface water are uti- 
liaed for industrial purposes, principally in 
the refining of petroleum. Inadequate supply 
in the Verdigris River, in Kansas during 
periods of low stream flows has made it nec- 
essary, at times, for some refineries to con- 
serve and reuse their process water in order 
to maintain operations. 

The river and its main tributaries are used 
very little for recreational activities other 
than hunting and fishing. However, a consid- 
erable amount of commercial fishing is done 
in the lower reaches of the river. Few of the 
choice game fish are found in any of the 
streams in the sub-basin. 

Pollution Data 

The main stem of the Verdigris River is not 
seriously polluted in Kansas by sewage and 
industrial wastes except below Coffeyville 
where there is a refinery waste pollution prob- 
lem. The problem of oil field brine disposal is 
of special significance only on some tributary 
streams in Kansas, Years of abatement 
efforts have reduced the high chloride levels 
in many watercourses to acceptable limits. 

The summary of data available on sources 
and amounts of pollution originating within the 
Verdigris drainage area, together with the 
kind of treatment installed or needed in the 
future 'is shown in tables A 3 through 13, 

Table A 3 summarizes the number of munic- 
ipalities discharging sewage and other wastes 
into the sub-basin streams. A total of 28 com- 
munities serving an estimated 126, 000 persons 
discharge into the watercourse in the sub- 
basin. 

Table 63 summarizes the industrial pollu- 
tion contributed to the sub-basin streams. Six 
industrial plants discharge wastes into the 
streams. 

Table C3 summarizes the existing treatment 
facilities available in the sub-basin. Two com- 
-nunities (7 percent) serving an estimated 
1,800 persons discharge untreated sewage into 
the streams; seven communities (25 percent) 
serving 9,400 persons provide for primary 
treatment of their wastes before discharge, 
and 19 communities (68 percent), serving 
111, 800 persons provide secondary treatment 
for their sewage before discharge into the 
streams. 

Table Dg indicates that of the six industrial 
plants listed as discharging wastes into the 
streams, four provide for some type of waste 
treatment prior to discharging them into the 
watercourses. 

Table E 3 summarizes the adequacy of exist~ 
ing treatment facilities. Seventy percent of the 
existing municipal treatment plants are 
deemed inadequate from the standpoint of 
capacity, in addition to one-fourth of the 
industrial waste treatment plants. Over one- 
half of the municipal treatment plants do not 
provide for satisfactory operation. 



Table F 3 shows the progress of pollution 
abatement in the Verdigris Sub-Basin for th 
period 1946 through 1949. Two municipal 
treatment plants serving 7, 700 persons wer 
constructed in 1948, and one industrial plant 
was constructed in 1949. 

Table G 3 summarizes the requirements fc 
municipal and industrial waste treatment 
plants in the Verdigris River Sub-Basin. 

Table H 3 shows the status of treatment 
works projects to abate pollution as of July 
1950. 

Table I 3 shows the project list for munici 
palities and industries requiring improverm 
for abatement of pollution. 

It is estimated that the initial cost of neec 
municipal waste treatment facilities in the 
Verdigris River Sub-Basin will be approxi- 
mately $2,500,000. This estimate is based 
average construction costs considered rea- 
sonable for this area and includes treatmen 
projects involving new plants, replacement; 
of obsolete and inadequate plants, and im- 
provements or additions to existing plants. 
Considered in the estimate is the cost for p 
viding treatment of industrial wastes dis- 
charged into municipal sewers, 

Table AS. Sources of pollution, municipal 









Amount < 




Sources 




pollubi( 


Municipal- 
ities* 


of 

pollution 
(in num- 
ber of 
munici- 


Population 
served by 
sewerage 
ays tern 


dischari 
to wate] 
course i 
terms oJ 
equivali 




palities ) 




number < 








people ) 


Having data 








on pollution 








load dis- 


2J 


J 26,000 


47,300 


charged to 








watercourse 








Having popu- 








lation data 








available 








(Data on 


, 






pollution 








. 


load to 








watercourse 








incomplete 








or not 








available ) 








Total 


2tf 


}2f>,000 


-,- 



^Includes Incorporated or unincorporated 
municipalities; other le^al bodies ao oanito 
districts, counties, towno; Rignlflcant inst 
tutlonsj resorts, recreational centers, or 
other population centers; and sanitary sewag 
wastes discharged by Industry directly Into 
watercourse. 

**Inc-ludea Industrial wastes discharged in 
municipal sewerage systems. 
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Table Bj. Sources of pollution, industrial* 



Industries 


Sources of 
pollution 
(in number 
of plants) 


Amount of 
pollution 
discharged to 
watercourse 
(In terms of 
equivalent 
number of 
people ) 


Producing organic 

wastes 


-- 





Producing organic 
wastes 


4 


Undetermined 


Producing inorganic 

wastes 


* 





Producing wastes of 

undetermined type 








Total 


2 6 


~- 



The lack of data rcgaiding other sources of 
industrial pollution and the complexities 
involved in determining the type and magnitude 
of waste treatment facilities for the several 
kinds of industries precludes an estimate of 
cost for providing needed industrial waste 
treatment facilities in the sub-basin. 

Table C 3 . Existing treatment facilities, 
municipal 



Degree of 

treatment 
provided 


Number 


Population 
served 


Municipal- 
ities* 


Plants 


Primary 


7 


7 


9,400 


Secondary 


1 19 


20 


111,800 


No treatment 


2 





4,800 



^Industries having separate outlets and dis- 
charging wastes directly to watercourse. 

1 Includes 4 plants also producing organic 
wastes. 

2 Total adjusted to correct for duplication 
noted in footnote marked thuo, 1 . 



^Includes incorporated or unincorporated 
municipalities; other legal bodies as sanitary 
districts, counties, towns; significant insti- 
tutions, resorts, recreational centers, or 
other population centers; and sanitary sewage 
wastes discharged by industry directly into 
watercourse. 

'Tulsa, Okla., employs two secondary treat- 
ment plants. 



D;j. Existing treatment facilities, industrial* 







Number c 


jf Industrial plants 


j having: 


Type industry 


plants 


Treatment 
facilities 


No treatment 
facilities 


Undetermined 
facilities 


Oil production industry,.., 
Primary metal induotrioo. . * 

Chemical and aUiod 


2 

1 

1 


1 
1 






2 





Products of petroleum and 


2 


2 




















6 


4 





2 













Hindus tries having separate outlets and discharging wastes directly into watercourse, 
Table Eg. Adequacy of existing treatment facilities 



Existing, 
treatment 
facilities 


Number 


Adequacy with relation to: 


Capacity 


Operation 


Satis- 
f ac tory 


Unsatis- 
factory 


Unde- 
termined 


Satis- 
factory 


Unsatis- 
factory 


Unde- 
termined 


Municipal 


27 


8 


39 





12 


15 





Indus trial 


4 


3 


1 





4 
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Table F 3 , Progress in pollution abatement 



Year 


Municipal 


Industrial 


Plants 
completed 


Design 

population 


PI ant a 
completed 


Amount of waste 
treated (in terras 
of equivalent 
number of people) 


1946 








No data 


_- 


1947 








do 


' 


1948 


2 


7,700 


do 





1949 


-_ 





1 






Table 63. Requirements for municipal and 
industrial waste treatment plants* 



Table H 3 . Status of treatment works project 
to abate pollution, July 1, 1950 



Requirements 


Municipal 


Industrial 


Number 


Population 
served by 

facilities 


Number 


Hew plant 


2 


4,800 





Enlargement 
or additions 
to existing 
plant 


10 


94,600 


1 


Replace ex- 
isting plant 


9 , 


9,100 





No project 

required 


8 


17, 500 


3 


Undetermined 








2 



x-The needs set forth in this table are based 
on presently available information. However, 
future studies and evaluations may result in 
some changes in these needs. 



Status of project 


Number 


Municipal 


Industrial 


No formal action 


~ 





Abatement ordered 


-- 


__ 


Plans under preparation 





1 


Final plans approved 








Construction awaiting 
financing 








Under construction 








Status undetermined 


21 


2 



Table 13. Project list municipalities and industries requiring improvements for abatement of 

pollution*, July 1, 1950 



Name 


Population 
served 


Project 
requirement s** 


Remarks 


KANSAS: 
Municipalities: 


2,200 


NP 






750 


H 




Cof f eyville 


I8j000 


E-A 


__ 




170 


E-A 






800 


R 


__ 




11,000 


E-A 






800 


R 







2,800 


E-A 


__ 




IjSOO 


R 





Industries: 
1 products of petroleum and 




1 E-A 




OKLAHOMA 
Municipalities: 


250 


R 






1,500 


R 


__ 




14, 800 


E-A 


__ 




A ,000 


E-A 


__ 


Collinsville 


1,800 


R 


V* 




2,100 


E-A 


__ 




2,600 


NP 







5,000 


E-A 


__ 




1,300 


R 


__ 


Tulsa (Coal Creek Plant).... 
Tulsa (Flat Rock Creek 
plant) 


14,700 
22,000 


E-A 
E-A 







400 


R 





Industries: 
2 oil production industries. 




2 Und. 


~ 



#The needs set forth in this table are based on presently available information. However, future 
studies and evaluations may result in some changes in these needs. 

= Replacement of existing plant. 
Und ,= Undetermined . 
NP =New plant. 
E-A = Enlargement or addition to existing plant. 
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GRAND (NEOSHO) RIVER SUB-BASIN 



Description 



Geography --The Neosho River arises in the 
Flint Hills region i n Morris County, Kansas, 
and flows in a generally southeasterly direc- 
tion to near the town of Wyandotte in north- 
eastern Oklahoma and its junction with the 
Spring River. The stream continues from this 
point as the Grand River and flows southeast- 
erly to its junction with the Arkansas near 
Muskogee, Okla. , about one-half mile below 
the mouth of the Verdigris River. The stream 
length is approximately 478 miles of which 
about 314 miles are in Kansas and the remain- 
der in Oklahoma, The sub-basin embraces 
about 12, 520 square miles of drainage area of 
which. 50 percent (6,260 square miles) lies in 
Kansas, 23,5 percent (2,940 square miles) 
lies in Oklahoma, another 23.5 percent (2,940 
square miles) lies in Missouri, and the re- 
maining 3 per cent {380 square miles) lies in 
Arkansas. The main tributaries are the Cotton- 
wood River, Spring River, and Elk River. 

Tpjpofiraphy and Geology- -The elevation at 
the stream source in the Flint Hills is 1,450 
feet which decreases to 475 feet at the rnouth. 
The stream has the peculiar characteristic of 
a flat slope in its middle reaches as far as the 
Kansas-Oklahoma line with an increased fall 
from there to the mouth. The headwaters 
areas are of a rolling prairie character with 
rock outcroppings which produce rough topog- 
raphy in places. The stream in its upper and 
middle reaches is very crooked but the stream. 
bed is well defined with stable banks. The 
channel varies from 100 to 400 feet in width 
ind is obstructed in the middle reach by 
lumerous snags, wrack heaps and gravel 
jars. At low water, long stream stretches 
:onsist of a succession of pools and riffles. 

The stream carries comparatively small 
amounts of silt. The banks are generally sta- 
ble, varying in height from 15 to 30 feet and 
support a relatively good growth of timber and 
brush above the low water line. 

Tlie river valley varies in width from 1 to 4 
miles. From the Cottonwood River confluence 
downstream to St. Paul, Kans. , the watershed 
varies from 16 to 30 miles wide. Below that 
aoint the sub-basin broadens to about 90 miles 
wide near the Kansas-Oklahoma State line. In 
Kansas the Grand (Neosho) Sub-Basin is char- 
icterized by rolling uplands about 150 feet 
ibove and 1 10 5 miles from the river. These 
iplands have a rather steep slope, providing 
apid runoff for the tributaries. 



Outcroppings of limestone, shales and some 
sandstone are found in Kansas. The Flint 
Hills, a predominant escarpment of flint- 
bearing limestone, runs north to south in the 
upper sub-basin region. 

Climate and Hydrolofiic Features- "The cli- 
mate of the Grand (Neosho) River Sub-Basin 
is temperate and continental, being character- 
ized by moderate winters and long warm sum- 
mers. The mean annual temperature for the 
sub-basin is 57. 4F. , with 76. 4F. and 
35. 9F, as mean summer and winter temper- 
atures respectively. Summer temperatures in 
the 100 F. range are common. 

The mean annual precipitation over the sub- 
basin is about 40 inches, based on a 35-year 
period. This varies from 31 inches rainfall in 
the headwater area to about 45 inches in the 
lower region. The maximum yearly rainfall 
was 55.13 inches'in 1947, and a minimum was 
28.45 inches in 1936. About 65 percent of the 
precipitation occurs from April to September. 
Annual snowfall over' the sub-basin averages 
about 12 inches. The maximum rainfall in the 
sub-basin occurs along the Elk River which 
drains the western slope of the Ozark Moun- 
tains. 

Stream flows in the Grand River are rather 
erratic. Flash flood flows are common and 
long periods of low flow with periods of zero 
flow have been recorded at lola and Parsons, 
Kans. The Grand (Neosho) River is one of the 
principal flood-producing tributaries of the 
Arkansas River. Although it comprises only 
about one -thirteenth of the total Arkansas 
River watershed, it produces about one-fourth 
of the major flood flows in the lower Arkansas 
River. The Kansas reach of the river water- 
shed is subject to prolonged periods of low 
flow. This results from a combination of pro- 
longed periods of low rainfall and excessive 
temperatures together with high evaporation 
and transpiration losses. Average and 
extreme flow conditions as recorded at vari- 
ous gaging stations are tabulated below; 





Daily 


flow (c.f. 


>.) 


Gaging station 


Average 


Maximum 


Minimum 




1, 500 


73 100 




Parsons, 


2, 500 


83 500 




Wagoner, 
Okla 


11,300 


400,000 


54 
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Economic Development 

Population- -The 1950 population of the 
Grand (Neosho) River Sub-Basin is estimated 
at about 423, 000, of which number about 38 
percent live in Kansas, 36 percent in Mis- 
souri, 21 percent in Oklahoma, and 5 percent 
in Arkansas. The principal communities are: 
in Kansas, Pittsburgh - 19,371, Parsons - 
14,706, Emporia - 15,560, Chanute -10,241, 
lola - 7,081, Galena - 4,019, Columbus - 
3,473, Yates Center - 2,169, and Oswego - 
1, 990; in Missouri, Joplin - 38, 515, 
Carthage - 11,150, Neosho - 5,780, and Mt. 
Vernon - 2,079; in Oklahoma, Miami - 11,703, 
Vinita - 5,501, Pryou - 4,441, and Picher - 
3, 923; and in Arkansas, Bentonville - 2, 919. 

Industry and Land Use- -Agriculture is well 
established throughout the sub-basin. The 
principal crops are cereal grains and forage, 
The alluvial valley in Kansas is the most 
productive area but is subject to crop losses 
through floods. The area above Emporia is 
devoted to cattle raising and the Ozark region 
to orchards, vineyards and small fruits. 

Petroleum and gas are found in the region 
about Chanute and lola i'n Kansas and in 
Oklahoma. 

The world's largest area of zinc and lead 
production is found in the Tri-State area of 
Kansas, Oklahoma, and Missouri centered 
about Joplin, Mo. , and Baxter Springs, Kans, 
In the area about Pittsburg, Kans. , strip coal 
mining operations are carried on producing 
large amounts of bituminous coal. 

Principal industrial establishments are 
grain elevators, creameries, cheese plants, 
flour and feed mills, smelters, lead and paint 
works, cement plants and some meat packing 
and petroleum refining. 

Use of Water Resources 

Surface water supplies serving 22 commu- 
nities with a combined population of 90, 000 
are found in the sub-basin. In general, ground 
waters are inadequate or unsuited for domes- 
tic use, except in the Ozark region. There are 
66 ground water supplies listed in the sub- 
basin which serve an estimated 122, 000 per- 
sons. 

Many large industrial plants utilize several 
million gallons of water daily from both sur- 
face and ground water sources. The largest 
industrial water user in the sub-basin is the 
Spencer Chemical Company near Pittsburg, 
Kans. , which draws over 40, 000, 000 gallons/ 
daily from company-owned wells and the 
Spring River. 

The Ozark regions of the Spring and Elk 
Rivers are attractive for recreational pur- 
poses and are much used for game fishing. 

A power development project has been con- 
structed on the Spring River at Lowell, Kans, 



Reservoirs for flood control are being con- 
sidered in areas above lola and Council 
Grove and on the Cottonwood River above 
Marion, Kans. , as well as along the Elk 
River. 

Pollution Data 

The main stem of the Neosho River in 
Kansas is not seriously polluted by sewage and 
industrial wastes. The problem of oil field 
brine disposal is of special significance only 
on some tributaries in Kansas, Years of 
abatement efforts have reduced the high chlo- 
ride level in the river to generally acceptable 
limits. Mine drainage and oil refinery wastes 
also cause some local pollution problems in 
the sub-basin. 

The summaries of data available on sources 
and amounts of pollution originating within the 
Grand (Neosho) River Sub-Basin, together 
with the kind of treatment installed or needed 
in the future, are shown in tables A 4 through 

I*. 

Table A^ presents a summary of the 
sources of pollution of municipal origin. 
Forty-nine such sources are shown serving a 
population of 194,800. 

Table B/ t summarizes the known sources of 
industrial waste pollution in the sub-bastn. 
Five such sources are shown. 

Table C4 presents a summary of the exist- 
ing waste treatment facilities in the sub-basin. 
Nine communities (19 percent) with a combined 
sewered population of 27, 300 discharge 
untreated wastes to the sub-basin streams. 
Seven communities (14 percent) serving a com- 
bined population of 9, 800 provide for primary 
treatment of their wastes before discharge 
into the streams. The remaining 33 commu- 
nities (67 percent) serving a combined popu- 
lation of 157, 700 provide secondary treatment 
of their wastes before discharging them into 
the basin watercourses, 

Table D4 summarizes treatment facilities 
provided for industrial wastes in the sub- 
basin. Treatment is provided at two industrial 
plants. 

Table E^ summarizes the adequacy of exist- 
ing waste treatment plants in the Grand River 
Sub-Basin. Of the 42 existing municipal waste 
treatment plants, 22 (52 percent) are inade- 
quate from the standpoint of plant capacity and 
16 (38 percent) are inadequate as to operation. 
One industrial waste plant is inadequate as tp 
capacity; operation is satisfactory, 

Table F,; summarizes the progress of pollu- 
tion abatement in the sub-basin from 1946 
through 1950. Two plants, to serve 20,300 
persons, were placed in operation in the sub- 
basin during that period. 

Table G^ presents a summary of require- 
ments for municipal and industrial waste 
treatment plants. Nine new municipal and two 



industrial waste plants are required. Enlarge- 
ments are required by 13 municipal plant 
installations. Nine municipal waste treatment 
plants should be replaced. 

Table H/, shows the status of projects for 
pollution abatement works in the sub-basin as 
of July 1, 1950. Of some 31 projects required, 
definite action is indicated in only three cases = 

Table I, shows the project list for munici- 
palities and industries requiring improvements 
for abatement of pollution. 

It is estimated that the initial cost of needed 
municipal waste treatment facilities in the 
Grand (Neosho) River Sub-Basin will be 
approximately $Z, 500, 000. This estimate is 
based on average construction costs consid- 
ered reasonable for this area and includes 
treatment projects involving new plants, 
replacements of obsolete and inadequate 
plants, and improvements or additions to 



Table 



Sources of pollution; municipal 









Amount of 




Sources 




pollution 


Municipal- 
ities* 


of 

pollution 
(in num- 
ber of 
munici- 


Population 
served by 
sewerage 
system 


discharged 

to water- 
course (in 
terms of 
equivalent 




palities ) 




number of 








people )*# 


Having data 








on pollution 








load dis- 


49 


194, 800 


60,000 


charged to 








watercourse 








Having popu- 








lation data 








available 








(Data on 








pollution 











load to 








watercourse 








incomplete 








or not 








available) 








Total 


49 


194, 800 






^Includes incorporated or unincorporated mu- 
nicipalities; other legal bodies as sanitary 
districts, counties, towns; significant insti- 
tutions, resorts, recreational centers, or 
other population centers; and sanitary sewage 
wastes discharged by industry directly into 
watercourse. 

**Includes industrial wastes discharged into 
municipal sewerage systems. 



existing plants. Considered in the estimate is 
the cost for providing treatment of industrial 
wastes discharged into municipal sewers. 

The lack of data regarding other sources of 
industrial pollution and the complexities 
involved in determining the type and magnitude 
of waste treatment facilities for the several 
industries precludes an estimate of cost for 
providing needed industrial waste treatment 
facilities in the sub-basin. 

Table E 4 . Sources of pollution, industrial* 



Industries 


Sources of 

pollution 
(in number 
of plants) 


Amount of 
pollution 
discharged to 
watercourse 
(in terms of 
equivalent 
number of 
people ) 


Producing organic 

wastes 





- 


Producing organic 
wastes 


3 


Undetermined 


Producing inorganic 

wastes 


2 


v 


Producing wastes of 

undetermined type 








Total 


5 






^Industries having separate outlets and dis- 
charging wastes directly to watercourse. 

Table C*. Existing treatment facilities, 
municipal 



Degree of 

treatment 
provided 


Number 


Population 
served 


Municipal- 
ities* 


Plants 


Primary 


7 


7 


9,800 


Secondary 


^33 


35 


157,700 


No treatment 


9 





27,300 



^-Includes incorporated or unincorporated mu- 
nicipalities; other legal bodies as sanitary 
districts, counties, towns; significant insti- 
tutions, resorts, recreational centersj or 
other population centers; and sanitary sewage 
wastes discharged by industry directly into 
watercourse. 

"Jbplin, Mo., and Columbus, Kans., each em- 
ploy two secondary plants . 
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Table D 4 . Existing treatment facilities, industrial* 







Number 


Df industrial plant* 


3 having: 


Type industry 


plants 


Treatment 
facilities 


Ho treatment 
facilities 


Unde termlried 
facilities 


-Food and kindred products.. 


2 
1 


1 


1 





primary metal industries . . . 


2 


1 




1 


Total 


5 



















^Industries having separate outlets and discharging wastes directly in bo watercourse 



Table E/ ( . Adequacy of existing treatment facilities 



Existing 
treatment 
facilities 


Number 


Adequacy with relation to: 


Capacity 


Operation 


Satis- 
factory 


Unsatis- 
factory 


Unde- 
termined 


Satis- 
factory 


Unsatis- 
factory 


Unde- 
termined 


Municipal 


42 


20 


22 





26 


16 





Industrial 


2 


1 


1 





2 









Table 



Progress in pollution abatement 



Year 


Municipal 


Industrial 


Plants 
completed 


Design 
population 


Plants 

completed 


Amount of waste 
treated (in terms 
of equivalent 
number of people ) 


1946 


1 


8,300 


No data 


- 


1947 








1 





1943 














1949 


1 


12,000 








1950 





. 


1 
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Table Gj r . Requirements for municipal and 
industrial waste treatment plants* 



Table H^.. Status of treatment works project 
to aba-be pollution, July-1, 1950 



Requirements 


Municipal 


Industrial 


Number 


Population 
served by 
facilities 


Number 


New plant 


9 


27,200 


2 


Enlargement 
or additions 
to existing 
plant 


13 


58, 500 





Replace ex- 
isting plant 


9 


32,600 





No project 
required 


20 


76, 500 


2 


Undetermined 





__ 


1 



*The needs set forth in this table are based 
on presently available information. However, 
future studies and evaluations may result in 
some changes in these needs. 



Status of project 


Number 


Municipal 


Industrial 


No formal action 


6 


__ 


Abatement ordered 


1 


~ 


Plans under preparation 


2 


~ 


Final plans approved 


~ 





Construction awaiting 
financing 


__ 





Under construction 








Status undetermined 


22 


3 



Project list municipalities and industries requiring improvements for abatement of 

pollution*, July 1, 1950 



Name 



Population 
served 



Project 
requirements ** 



Remarks 



KANSAS 

Municipalities: 

Baxter Springs 4, 5QO 

Burlington 2,000 

Chanute 9,000 

Chetopa 1,500 

Cottonwood Falls 750 

Council Grove 2,300 

Emporia (South) 13,000 

Erie 1,000 

Florence 950 

Galena 3, 800 

tola 5,700 

Oswego 2, 800 

Parsons 13,000 

Peabody 1,100 

Pittsburg 18,000 

St. Paul 500 

Industries : 

2 food and kindred products , 
1 primary metal industry. . . , 

MISSOURI: 

Municipalities : 

Carl Junction , 500 

Garterville 1,200 

Carthage 8,000 

Jasper SO 

Sarcoxie 400 

Webb City 4,500 

Industries : 

None reported 

OKLAHOMA 

Municipalities : 

Af ton 1,000 

Chelsea 1, 500 

Commerce 2,000 

Jay 500 

Picher 5,000 

Pryor 8,000 

Quapaw 900 

Vinita 4, 300 

Welch 400 

Industries: 

Mone reported. 



NP 

E-A 

NP 

NP 

E-A 

R 

E-A 

NP 

R 

NP 

E-A 

R 

E-A 

NP 

R 

E-A 

2 NP 
1 Und. 



NP 

NP 

E-A 

R 

E-A 

NP 



R 

E-A 

R 

R 

R 

E-A 

E-A 

E-A 

E-A 



Planning 



Under construction 
Planning 



*The needs set forth in this table are based on presently available information. However, firtur. 
studies and evaluations may result in some changes in these needs. 
**R = Replacement of existing plant. 

Und .= Undetermined . 

E-A = Enlargement or addition to existing plant. 

NP =New plant. 
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WHITE RIVER SUB- BASIN 



Description 



GeographyThe White River rises in the 
Boston Mountains in Northwestern Arkansas 
near Fayetteville and flows in a northerly 
direction into Missouri and then in an easterly 
direction through Southern Missouri for about 
100 miles where it flows in a generally south- 
easterly direction returning to Arkansas and 
joins the Mississippi River about 45 miles 
above Arkansas City. The stream is approxi- 
mately 640 miles in length and embraces a 
drainage area of 27,765 square miles. Its 
principal tributary is the Black River with a 
drainage area of 8,675 square miles which 
rises in the Ozarks and joins the White River 
near Newport, Ark. Other principal tribu- 
taries are the James, Buffalo Fork, North 
Fork, Little Red and Cache Rivers. 

Topography and Geology-- Approximately 75 
percent of the drainage sub-basin'of the White 
River and tributaries is situated in the Ozark 
highlands. The watershed is divided into the 
Ozark Highlands and the Mississippi embow- 
ment by a well-defined escarpment running in 
a general southeasterly direction from near 
Hodges Ferry, Mo. to the vicinity of Cabot, 
Ark. The Ozark region is formed by the 
Boston Mountains on the north and the Ozark 
Plateau on the south. The elevation of the 
White River at its source is about 1, 800 feet. 
The stream drops an average of about four 
feet per mile to the vicinity of Batesville, Ark, 
and from there it drops about 0. 36 feet per 
mile. The highlands range from moderately 
hilly to rugged topography. The major portion 
of the area is underlain by massive beds of 
limestone and dolomites which are honey- 
combed with caves. A thick bed of St. Peter 
sandstone throughout southeastern Missouri is 
sufficiently pure to use in glass production, 

Climate and Hydrologic Features --Tern per - 
atures range from an annual average of 63F. 
in the south to 58 F. in the north. Summer 
maxima average about 88F. Winters are gen- 
erally cool and summers are long in the 
southern portion of the sub-basin. 

The average annual precipitation ranges 
from 52 inches in the south to 44 inches in the 
northwest and 42 inches in the northern part of 
the sub-basin. Summer rains are often 
severe. The distribution o the rainfall is good 
for the growing season, Months of highest 
average rainfall are April, May, June, and 
January and those of the lowest average pre- 
cipitation are February, October, November, 
and December. 



Annual runoff averages about 16 inches. Tl 
streams in the upper sub-basin are swift and 
flow in deep narrow channels. Recorded avei 
age, maximum, and minimum stream flows 
various gaging stations are tabulated below: 



Daily flow 



Gaging station 


Average 


Maximum 


Minim 


ARKANSAS 


1, 620 


105,000 






13,140 


324,000 


It 


Black Rock?. . . 


7,885 
24,820 


87,400 
343,000 


1,8C 
3.4E 











*On Black River. 

Economic Development 

Population- -The 1950 population in the sub 
basin is estimated to be 693, 800. Principal 
communities in Arkansas and their populatio 
are: Fayetteville - 17,024, Stuttgart - 7,094, 
Newport - 6,262, Searcy - 6,002, Batesville 
6,371, and Harrison - 5,545. Principal com' 
mumties in Missouri arc: Springfield - 
66,302, Poplar Bluff - 15,120, West Plains - 
4,923, Thayer - 1,632, and Doniphan - 1,612 

Industry and Land Use --Agriculture; is the 
main occupation in the sub-baam. It is auppl 
mented by manufacturing and mining. The be 
soils are found in the alluvial plain in the 
lower portion of the sub-basin. In the head- 
waters areas, the soils are poor und the rou 
terrain render the land unsuitable for furmin 
Orchards and small fruits und vegetables art 
grown in the uplands regions. 

The Clark and Gardner and a portion of the 
Ozark National Forests he within the upper 
sub-basin. The uplands regions are atlrnctiv 
as recreational areas and arc being dcvclope 
for this purpose. Many food processing plant 
including canneries and milk products plants 
are dispersed throughout the region. Glass 
and cement manufacturing and lumbering are 
carried on in the sub-basin especially in the 
highlands portion. Marble and limestone 
quarries are worked in southeastern Missour 
and glass sand is produced near Batesville, 
Ark. Lead, zinc, and manganese are mined i 
the sub-basin. 

Use of Water 



There are 11 surface water supplies servii 
51,400 persons located in this watershed. 



Ground waters are extensive, plentiful and are 
of good quality. Sixty-three communities 
serving 159, 300 persons utilize ground water 
supplies in the sub-basin. There is a large 
number of springs in the upper watershed 
some of which have very large capacities, 
There are seven in Missouri with daily flows 
in excess of 100, 000, 000 gallons. 

Numerous food processing plants, including 
canneries, milk and milk products plants, uti- 
lize underground waters predominantly for 
sources of supplies. Extensive acreage in the 
Grand Prairie region of Arkansas used for the 
culture of rice is irrigated primarily from 
welL supplies. 

Power development is possible in the upland 
watershed area and investigations are being 
made to develop this natural resource. 

Pollution Data 

In the Ozark area there is pollution from 
small towns, camps and resorts as well as 
from small canneries and creameries. This 
pollution may jeopardize certain recreational 
developments and abatement should be con- 
sidered for that use. 

Summaries of data available on sources and 
amounts of pollution originating in the White 
River Sub-Basin, together with the kind of 
treatment insialled or needed in the future are 
shown in tables Ag through 15. 

Table A 5 summarizes the sources of munic- 
ipal pollution in the sub-basin. There are 38 
sewered communities serving about 132,700 
persons. 

Table B 5 shows the sources of industrial 
waste pollution in the sub-basin. Only one 
source is known. 

Table C 5 shows the existing municipal 
treatment facilities in the sub-basin. Seven 
communities {18 percent) provide no treatment 
facilities for a population of 21,400. Twenty 
communities (51 percent) provide primary 
treatment for a sewered population of 28, 200 
and 12 communities (31 percent) serving 83,100 
persons provide for secondary treatment. 

Table DS shows that the status of the only 
known industrial plant in the sub-basin is 
undetermined as regards existing treatment 
facilities. 

Table Eg summarizes the adequacy of exist- 
ing treatment plants. Of the 32 municipal 
treatment plants 20 or 62 percent were unsat- 
isfactory in regard to capacity, and 20 or 62 
percent were unsatisfactory in regard to oper- 
ation. No data were available for industrial 
wastes treatment. 

Table F g summarizes the progress in pollu- 
tion abatement from 1946 - 1949. Three treat- 
ment plants to serve 22, 000 persons were con- 
structed in that period. 

Table G 5 summarizes the requirements for 
municipal and industrial waste treatment 
plants in the White River Sub-Basin. Six new 



plants, nine enlargements, and nine replace- 
ments of existing municipal treatment plants 
are needed. 

Table H 5 shows no data available as of July 
1, 1950, on the status of treatment works proj- 
ects to abate pollution. 

Table I 5 shows the project list of municipal- 
ities and industries requiring improvements 
for abatement, of pollution. 

It is estimated that the initial cost of needed 
municipal waste treatment facilities in the 
White River Sub-Basin will be approximately 
$2, 000, 000. This estimate is based on aver- 
age construction costs considered reasonable 
for this area and includes treatment projects 
involving new plants, replacements of obsolete 
and inadequate plants, and improvements or 
additions to existing plants. Considered in the 
estimate is the cost for providing treatment o? 
industrial wastes discharged into municipal 
sewers. 

The lack of data regarding other sources of 
industrial pollution precludes an estimate o* 1 
cost for providing needed industrial waste 
treatment facilities in the sub-basin. 

Table A 5 . Sources of pollution, municipal 









Amount of 




Sources 




pollution 


Municipal- 
ities* 


of 
pollution 
(in num- 
ber of 
munici- 


Population 
served by 
sewerage 

system 


discharged 
to water- 
course (in 
terms of 
equivalent 




palities ) 




number of 








people )** 


Having data 








on pollution 








load die- 


36 


132,700 


57 , 100 


charged to 






' j 


watercoxirse 








Having popu- 








lation data 








available 






* 


(Data on 




(1 v 




pollution 


2 


x ) 





load to 








watercourse 








incomplete 








or not 








available) 








Total 


38 


132,700 






*Includes Incorporated or unincorporated 
municipalities; other legal bodies as sanitary 
districts, counties, towns; significant insti- 
tutions, resorts, recreational centers, or 
other population centers; and sanitary sewage 
wastes dischat'giid by industry directly into 
watercourse. 

**Includes industrial wastes discharged into 
municipal sewerage systems. 

"Population of two air bases unknown. 
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Table 85. Sources of pollution, industrial* 



Industries 


Sources of 

pollution 
(in number 
of plants) 


Amount of 
pollution 
discharged to 
watercourse 
(in terms of 
equivalent 
number of 
people ) 


Producing organic 
wastes 








Producing organic 
wastes 


1 


Undetermined 


Producing inorganic 
wastes 








Producing wastes of 
undetermined type 








Total 


1 






^-Industries having separate outlets and dis- 
charging wastes directly to watercourse. 



Table Cg. Existing treatment facilities, 
municipal 



Degree of 
treatment 

provided 


Number 


Population 
served 


Municipal- 
ities* 


Plants 


Primary 


20 


20 


28,200 


Secondary 


*12 


12 


83,100 


No treatment 


7 





21,400 



^Includes incorporated or unincorporated 
municipalities; other legal Bodies as sanitary 
districts, counties, towns; significant insti- 
tutions, resorts, recreational centers, or 
other population centers; and sanitary sewage 
wastes discharged by industry directly into 
watercourse. 

1 Includes one municipality with one primary 
and one secondary plant. 



Table DS. Existing treatment facilities, industrial* 







Number c 


jf industrial plants 


3 having: 


Type industry 


plants 


Treatment 
facilities 


No treatment 
facilities 


Undetermined 
facilities 


Food and kindred products. 


1 








1 




1 




__ 


1 













^Industries having separate outlets and discharging wastes directly into watercourse. 



Table E 5 . Adequacy of existing treatment facilities 



Existing 
trea Intent 
facilities 


Number 


Adequacy with relation to; 


Capacity 


Operation 


Satis- 
factory 


Un satis- 
factory 


Unde- 
termined 


Satis- 
factory 


Unsatis- 
factory 


Unde- 
t ermine d 


Municipal 


32 


12 


20 





12 


20 





Industrial 





~- 
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Table Fj. Progress in pollution abatement 



Year 


Municipal 


Industrial 


Plants 

completed 


Design 
population 


plants 
completed 


Amount of waste 
treated (in terms 
of equivalent 
number of people) 


1946 








No data 





1947 








do 





1946 


2 


10,000 


do 


__ 


1949 


1 


12,000 


do 


-- 



Table G 5 . Requirements for municipal and 
industrial waste treatment plants* 



Requirements 


Municipal 


Industrial 


Number 


Population 
served by 
facilities 


Number 


New plant 


6 


19, 200 





Enlargement 
or additions 
to existing 
plant 


9 


65,200 


, 


Keplace ex- 
isting plant 


9 


13,600 





No project 
required 


13 


30,300 


-- 


Undetermined 


2 


4,400 


1 



*The needs set forth in this table are baaed 
on presently available information. Hovrever, 
future studies and evaluations may result in 
some changes in these needs. 

Table H 5 . Status of treatment works project 
to abate pollution, July 1, 1950 



. . ... . .- .. 
Status of project 


Number 


Municipal 


Industrial 


No formal action 








Abatement ordered 


~ 





Plans under preparation 








Final plans approved 


__ 





Construction awaiting 
financing 





_- , 


Under construction 








Status undetermined 


26 


1 
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Table I 5 . Project list municipalities and Industries requiring improvements for abatei 

pollution^ July 1, 1950 



Name 



Population 
served 



Project 
requirements 



Remarks 



ARKANSAS 

Municipalities: 

Bald Knob 1,000 

Batesville 4,000 

Beebe 700 

Berr yville . * . 850 

Brinkley. . /. 2,300 

Clarendon * 2, 200 

Clinton 150 

Coming 500 

Cotton Plant 800 

DeV/itt 2,200 

Eureka Springs 2,200 

Heber Springs 1, 100 

Judsonia 900 

Kensett 350 

Marvel fiOO 

Newport #1 4,000 

East Plant 1,000 

Pocahontas 2, 500 

Searcy 4,200 

Walnut Ridge 1,500 

Vest Helena 4,500 

Industries: 
1 food and kindred 

products - 

MISSOURI 

Municipalities: 

Doniphan TOO 

Quark. * 490 

Poplar Bluff. . 10,000 

Springfield (S 1 ./ Plant) 51,000 

West Plains 2.500 

Industries: 

None reported. 



R 

R 

R 

E-A 

E-A 

Und. 

E-A 

NP 

R 

Und. 

E-A 

E-A 

E-A 

R 

R 

HP 

R 

NP 

E-A 

NP 

R 



1 Und, 



HP 

R 

NP 

E-A 

E-A 



*The needs set forth in this table are baaed on pranenLly available Information* 
'uture studies and evaluations may result in some ehangoa in those neeilei. 
**Und,= Undetermined, 

R = Replacement of existing plant, 

NP = New plant, 

E-A = Enlargement or addition bo existing plant. 



Howf 
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LOWER MISSISSIPPI RIVER BASIN 
(Cairo , III. to Helena, Ark. Sub -Basin) 

Description 



QjS-Qjgjr aphy--This sub-basin drains portions 
of five S-tates bordering the Mississippi River 
and extends southward from Cairo, 111. to 
Helena Ark. The area includes portions of 
stern Missouri, southwestern 

western Tennessee, northeastern 



and northwestern Mississippi. The 
main streams which are tributary to the reach 
of the JVIississippi River in this sub-basin are 
the St. ITrancis, Castor, Whitewater, Ohion, 
Forltedl Deer, Hatchie, and Wolf Rivers 'and 
Mayfield Creek. The drainage area covers 
approximately 20,800 square miles. 

To"F>ography and Geology- -The sub-basin is 
divided, into two distinct topographical areas; 
the upland regions on the east and in the head- 
water s area of the St. Francis River in Mis- 
souri , and the low alluvial lands along the 
Mississippi, Sandstone predominates in the 

:rea on the upper St. Francis. Mem phi s 



and Granada silt loams predominate in the 
eastern highland area together with Ruston 
sandy clay soil. The Mississippi plain contains 
rich alluvial soils. Marshy areas are common 
in the sub-basin. 

C Urn a te a nd Hy d r o Ip gi c Fgatur e s - - T h e cli- 
mate is humid over these regions. The annual 
rainfall ranges from 47 to 52 inches per year 
and averages about 49 inches per year. Aver- 
age temperatures are fairly high, averaging 
about 58F. Summers are long with maximum 
temperatures of near 100 F. Winters are mild 

Stream flows in the region are variable. 
Flood flows may be from 150 to 430 times the 
low water flows. Streams tend to be sluggish 
in their lower reaches and flood crests are 
often sustained for relatively long periods. 
The following table shows average, maximum, 
and minimum flow data for various selected 
gaging stations: 





Drainage area 


Years of 


Streai 


IL flow (c.f 


.s.) 


Gaging station 


(square miles) 


record 


Average 


Maximum 


Minimum 


Missies ppi River Memphis, 


932,800 


13 


455,000 


1,980,000 


87,000 




1,800 


18 


2,180 


99, 500 


249 


North KoTk of Obion River Union City, 


490 


18 


564 


49,200 


89 


South. Fork of Obion River Greenfield, 


431 


18 


511 


25,600 


85 


Soutla Korlc of Forked Deer River Jackson, 


574 


18 


705 


35,800 


80 


SoubJi Forrk of Forked Deer River Chest- 


1,080 


18 


1,287 


33,300 


151 




1,430 


18 


2,229 


50,000 


162 




1,940 


18 


2,816 


59,000 


229 




531 


18 


652 


31,000 


141 




956 


26 


1,120 


79,200 


3 






13 


3,644 


48,300 







395 


26 


500 


40,400 


16 















Economic Development 

on- -According to the 1950 census, 
this s iat> -basin supports a population of about 
1,539, TOO. Memphis, Tenn, is the largest city 
in tHe EI yea with an estimated population of 
394, O12 . Other of the large communities in 
Tenne ssee are; Jackson - 30,098, Dyersburg - 
10,865, Humbolt - 7,435, and Brownsville - 
4,659. The largest community in the Kentucky 



portion of the sub-basin is Mayfield - 8 f 508, 
Remaining communities in Kentucky are small. 
The major cities within the Arkansas portion 
of the sub-basin are: Blytheville - 16,221, 
Paragould - 9.660, "West Memphis - 9,087, 
Forrest City - 7, 591, Osceola - 5, 005, 
Marianna - 4.525, and Wynne - 4,139, 
Corinth - 9,698 is the only Large community in 
the Mississippi portion of the sub-basin. In the 
Missouri portion of the sub-basin the major 
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communities are: Caruthersville - 8,578, 
Kennett - 8,678, Charleston - 5,500, and 
Frederickstown - 3,697. 

Industry and Land Use --The region is pre- 
dominantly rural in character and agriculture 
is the major activity. Most important products 
are cotton, corn, tobacco, and garden truck. 
There is also raising of hogs and cattle. 
Lumbering is carried on in the uplands 
regions. Large quantities of lead, limestone, 
and sandstone are mined in the upper St. 
Francis River Basin. The major manufactur- 
ing center is Memphis, Tenn, , where a con- 
centration of diversified industry is present 
and includes canning, textiles, milk, and milk 
products, wood processing, vegetable oil 
processing, chemicals, and paper products. 
Jackson, Tenn. is also a manufacturing cen- 
ter. 

The region was at one time covered with 
extensive forests but most of the land has now 
been cleared. Malaria is a problem in certain 
areas within the sub-basin. Drainage is a 
prime necessity in the bottom lands in this 
area. Lands which cannot be reclaimed for use 
as farm land may be reserved for wildlife 
refuge areas and for water storage areas. 
Erosion of the highlands is serious. 

Use of Water Resources 

Nearly all of the domestic water supplies ii. 
the region are obtained from ground water 
sources. In the entire sub-basin area, there 
are 123 communities served by ground water 
supplies with an average of almost 66 million 
gallon "5 daily. Only one community with a pop- 
ulation of 1, 300 is served from a surface 
source of water supply. The ground water 
supply in the area is abundant and is of good 
uality. Artesian waters are available in some 
ections of the sub-basin. All the industries in 
'est Tennessee obtain their water supplies 
rom wells. 

There is game and commercial fishing in the 
argest streams and game fishing is possible in 
he headwaters streams. Recreational area 
evelopments are possible in the highland 
reas. Reelfoot Lake and Shelby Forest are 
tiliaed as recreational areas. Reelfoot Lake 
s also a wildlife refuge. 

Pollution Data 

Stream pollution is not a general problem, 
Water supplies are from ground water sources 
and discharge of sewage and industrial wastes 
into the streams has not as yet created nui- 
sance conditions except in Wolf River at Mem- 
phis. Pollution problems are mostly of local 
importance. 

Summaries of the data available on sources 
and amounts of pollution originating in this 
sub-basin, together with the kind of treatment 



existing or required in the future, are pre- 
sented in tables A 6 through. L . 

Table A & shows the existing sources of pol- 
lution from communities in the sub-basin. 
There are 73 such sources serving an esti- 
mated 529,400 persons. 

Table B 6 shows existing sources of indus- 
trial waste pollution in the sub-basin. Of the 
40 known sources, 26 produce organic wastes 
with an estimated population equivalent of 
741, 600 persons. * 

Table C 6 summarizes the existing municipf 
treatment facilities. Twenty-four communitie 
(33 percent) serving 405,600 persons dis- 
charge untreated wastes to the streams. 
Forty-one communities (56 percent) serving 
93,200 persons provide primary treatment, 
and eight communities serving 30,600 person 
provide secondary treatment for their wastes 
"before discharge into the streams in the sub- 
basin. 

Table D 6 summarizes the existing industri 
waste treatment facilities. There are only tw 
industrial waste treatment facilities reportec 



Table A.&. Sources of pollution, municipal 









Amount of 




Sources 




pollution 


Municipal- 
ities* 


of 
pollution 
(in num- 
ber of 

munici- 


Population 
served by 
sewerage 

system 


discharge 
to water- 
course (i 
terms of 
equivalen 




palities ) 




number of 








people )x* 


Having data 








on pollution 








load dis- 


55 


468,500 


601,000 


charged to 








watercourse 








Having popu- 








lation data 








available 








(Data on 








pollution 


18 


60.900 





load to 




f 




watercourse 








incomplete 








or not 








available } 








Total 


73 


529,400 






*Includes incorporated or unincorporated 
municipalities; other legal todies as sanitai 
districts, counties, towns; significant inst 
tutions, resorts, recreational centers, or 
other population centers; and sanitary sewagi 
wastes discharged by industry directly into 
watercourse. 

**Includes industrial wastes discharged in 
municipal sewerage systems. 
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Table Eg summarizes the adequacy of 
existing waste treatment facilities. Of the 52 
municipal treatment plants, 35 or 67 percent 
are unsatisfactory as to capacity and 14 or 27 
percent are unsatisfactory as to operation. 
Two industrial waste treatment plants are 
unsatisfactory as to capacity. 

Table F 6 summarizes pollution abatement 
progress in the sub-basin from 1946 through 
1950. Some abatement progress was achieved 
during this period. 

Table G 6 summarizes waste treatment plant 
requirements for the sub-basin. Municipal 
requirements include 19 new plants, 2,1 
enlargements of existing plants and 15 replace- 
ments to serve 388, 100,. 54, 300, and 38, 500 
persons, respectively. Industrial waste treat- 
ment requirements are for 23 new plants, one 
enlargement and one replacement; 12 are 
undetermined. 

Table Bg. Sources of pollution, industrial* 



Industries 


Sources of 
pollution 
(in number 
of plants) 


Amount of 
pollution 
discharged to 
watercourse 

(in terms of 
equivalent 
number of 
people ) 


Producing organic 
wastes 


126 


741, 600 


Producing organic 
wastes 


9 


Undetermined 


Producing inorganic 
wastes 


* 


-.. 


Producing wastes of 
undetermined type 


4 


Undetermined 


Total 


2 40 


-- 



^Industries having separate outlets and dis- 
charging wastes directly to watercourse, 

Includes three plants also listed as pro- 
ducing inorganic wastes, 

2 l?otal adjusted to correct for duplication 
noted in footnote marked thus, 1 . 



Table H 6 shows the data available as of July 
1, 1950, on the status of treatment works proj- 
ects to abate pollution. 

Table I 6 shows the project list for munici- 
palities and industries requiring improvements 
for abatement of pollution. 

It is estimated that the initial cost of needed 
municipal waste treatment facilities in the 
Lower Mississippi River Basin (Cairo, III. , 
to Helena, Ark. Sub-Basin) will be approxi- 
mately $5, 500, 000. This estimate is based on 
average construction costs considered reason- 
able for this area and includes treatment proj- 
ects involving new plants, replacements of 
obsolete and inadequate plants, and improve- 
ments or additions to existing plants. Consid- 
ered in the estimate is the cost for providing 
treatment of industrial wastes discharged into 
municipal sewers. 

The lack of data regarding other sources of 
industrial pollution and the complexities 
involved in determining the type and magnitude 
of waste treatment facilities for the many and 
varied kinds of industries precludes an esti- 
mate of cost for providing needed industrial 
waste treatment facilities in the sub-basin. 



Table Cg. Existing treatment facilities, 
municipal 



Degree of 
treatment 
provided 


Number 


Population 
served 


Municipal- 
ities* 


Plants 


Primary 


*41 


44 


93,200 


Secondary 


8 


8 


30,600 


No treatment 


24 





405,600 



^Includes incorporated or unincorporated 
municipalities; other legal bodies as sani- 
tary districts, counties, towns; significant 
institutions, resorts, recreational centers, 
or other population centers; and sanitary 
sewage wastes discharged by industry directly 
into watercourse. 

1 0ne municipality has three plants and one 
has two plants. 
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Table D 6 . Existing treatment facilities, industrial* 







ftumber c 


f industrial plantt 


having : 


Type industry 


plants 


Treatment 
facilities 


No treatment 
facilities 


Undetermined 
facilities 


Food and kindred 


23 




15 


a 


Chemical and allied 


3 





3 







1 





1 





Leather and leather 


1 


1 










7 


1 


5 


1 


Textile mill products 
Products of petroleum 


3 
2 




1 
] 


2 

1 














40 


2 


26 


12 













^Industries having separate outlets and discharging wastes directly into watercourse. 



Table Ee. Adequacy of existing treatment facilities 



Existing 
treatment 
facilities 


Number 


Adequacy with relation to: 


Capacity 


Operation 


Satis- 
factory 


Unsatis- 
factory 


Unde- 
termined 


Satis- 
factory 


Unsatls- 
f ac tory 


Unde- 
termined 


Municipal 


52 


17 


35 





3U 


L4 





Industrial 


2 





2 





2 









Table Fg. Progress in pollution abatement 



Year 


Municipal 


Indus trial 


Plants 
completed 


Design 
population 


P] ants 
completed 


Amount of vmate 
treated (in terms 
of equivalent 
number of people) 


1946 








1 


1,500 


1947 








2 


19,000 


1948 








2 


57,000 


1949 














1950 


1 


13,000 
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Tablo U G . HiMuhTinpntn i'nr municipal and 
! trial uiiiitn lii'oiit.inoiil, plaaU;n 



Requirements 


MuriLo Ljwl 


Industrial 


Number 


Population 
aervod by 

facilities 


Number 


New plant 


19 


'IWi, 100 


a>3 


Enlargement 
or additiono 
to existing 

plant 


',M 


'A, )00 


L 


Replace ex- 
isting plant 


li> 


.m,wo 


1 


No project 
required 


1(3 


I't , (00 


3 


Undetermined 


?.,, 


13,'JOO 


I? 



*Tho noodn du I, forth In l.hln table are 
based on protiontly aval lab IP Inl'ormatLon. 
However, Tutu't'O iiUulJ^fi and evaluations may 
result In nomt 1 ohmi/joii In tliono naodti. 



Includes one plant having satisfactory 
capacity but which requires additions or en- 
Jargement fco provide a higher degree of 
treatmen t . 

Includes three plants having satisfactory 
capacity but project needs to provide a 
higher degree of treatment are as' yet unde- 
termined. 

Table He- Status of treatment works project 
to abate pollution, July 1, 1950 



Status of project 


Number 


Municipal 


Industrial 


No formal action 


13 


14 


Abatement ordered 








Plans under preparation 





4 


Final plane approved 


8 





Construction awaiting 
financing 


~ 





Under construction 








Status undetermined 


39 


19 



Table I 6 . Project list-municipalities and industries requiring Improvement for aha Lemon I, of 

pollution*, July 1, 1950 



Name 


Population 
served 


Project 
requirements H-* 


Remark a 


ARKANSAS 
Municipalities : 


5,700 


R 






1,700 


R 







2,100 


R 







1,500 


NP 







1,500 


E-A 







8,000 


Und. 







1,000 


E-A 







2,000 


NP 







3,000 


NP 


PUmn upprovi'd 




2,100 


R 







9,000 


E-A 







700 


Und. 







2,000 


NP 







1,000 


R 







600 


R 







2,500 


Und. 







2,000 


R 







2,500 


NP 





Industries: 








ENTUCKY 
Municipalities: 


500 


NP 






3,000 


R 


__ 




2,000 


NP 


~_ 




7,000 


R 





Industries; 
5 food and kindred products. 




5 NP 
2 NP 





MISSISSIPPI 
Municipalities: 


5,000 


E-A 




Industries: 
2 food and kindred products. 

MISSOURI 
Municipalities : 


1,100 


2 Und. 
E-A 


-- 




1,500 


R 






3,000 


n 






2,100 


E-A 






1,000 


E-A 






3,000 


E-A 






2,600 


E-A 






2,060 


E-A 






2,000 


E-A 






630 


E-A 






3,500 


E-A 






1,500 


E-A 






1,200 


NP 






800 


E-A 




Industries: 

















See footnotes at end of table, 
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Table Ig. Project list municipalities and industries requiring improvements for abatement of 

pollution*, July 1, 1950-- Continued 



Name 


Population 
served 


Project 
requirement s## 


Remarks 


TENNESSEE 
Municipalities: 


600 


HP 






1,100 


E-A 






3 200 








1,800 


Und. 






9,900 


NP 






200 


NP 






1,600 


R 






3 900 


NP 






21,000 


NP 






4,100 


E-A 






2,100 


E-A 






300,000 


NP 






4,000 


E-A 






150 


NP 






850 


NP 






1,900 


R 






900 


Und. 






850 


R 






2,900 


E-A 






1,100 


HP 






3,200 


NP 






4,500 


R 


__ 




2,500 


NP 




Industries; 
14- food and kindred products 
1 textile mill produc bs . . . . 
2 products of petroleum 


1 364,500 
1 16, 000 

1 1,700 


10 NP, 4 Und. 
1 Und, 

2 Und. 





4- chemical and allied pro- 


1 94, 500 


1 Und., 3 NP 






A 120, 500 


1 NP 





1 leather and leather pro- ' 


1 6,500 


1 E-A 






1 139, 300 


3 NP, 2 Und. 


__ 











*The needs set forth in this table are based on presently available information, 
future studies and evaluations may result in some changes in these needs. 
**R = Replacement of existing plant 

NP = New plant 

Und.= Undetermined 

E-A = Enlargement or addition to existing plant 
Population equivalent 



However, 
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CIMARRON RIVER SUB-BASIN 
(New Mexico, Colorado, Kansas and Oklahoma) 

Description 



Geography. --The Cimarron River, a major 
tributary of the Arkansas River, rises in the 
Raton Mountains in northeastern New Mexico 
and flows eastward into Oklahoma, entering 
the State near Kenton. The stream continues 
eastward across Cimarron County to near 
Boise City where the river turns northeasterly 
crossing the southeast corner of Colorado and 
the southwest corner of Kansas to a point near 
Satanta, Kans. where the river turns in a 
southeasterly direction and enters Oklahoma 
again in Beaver County. It crosses Beaver 
County and enters Kansas a second time. 
Turning southeasterly, the Cimarron enters 
Oklahoma for the third time and continues to 
flow in a southeasterly direction across the 
State to a point near Guthrie where it turns 
northeasterly and continues to its junction 
with the Arkansas River about 17 miles above 
Tulsa, Qkla. The stream is approximately 
600 miles in length and has a drainage area of 
about 19, 000 square miles, of which 1, 150 are 
in New Mexico; 2,100 are in Colorado; 6,450 
are in Kansas and 9, 300 are in Oklahoma. The 
principal tributary is the North Fork which 
rises in Colorado and joins the Cimarron near 
Satanta, Kans. Other important tributaries are 
Crooked, Buff, Buffalo, Eagle Chief, Turkey, 
Kingfisher, Cottonwood, Ephraim and Still- 
water Creeks. The stream carries a reddish 
sediment which gives it a characteristic color, 

Top o g r a phy and Geology . --The headwaters 
of the Cimarron River drain mountains and 
plateaus in New Mexico with a maximum alti- 
tude of 8, 000 feet. The altitude at the New 
Mexico-Oklahoma line is 4,600 feet. In New 
Mexico the river flows in a narrow canyon 
eroded in the sandstones, but in places wider 
valleys appear, affording some tillable land. 

In Oklahoma, the canyon widens into a valley 
about two miles in width. This valley is about 
60 miles long. At its lower end the river chan- 
nel narrows to that of a small dry creek, with 
no indication that flood conditions ever appear, 
It retains this form for another 60 miles, after 
which springs appear and the river takes on a 
new appearance. This dry stretch marks the 
division between the upper and lower rivers. 
Little water passes this reach, except in 
periods of extreme flood conditions. The 
topography is broken and rough. The lower 
250 miles of the river is sandy and broad, in 
places a mile or more in width. For more 
than 50 miles sand hills are covered with 
scrub oak along the stream. At certain points 
deep ravines have been cut in the red beds. 

Climate and Hydrology. --The western por- 
tion of the sub-basin is semiarid and is char- 



acterized by low relative hunmhiy, wide tern 
pcrature changes,, cool winU'is, hot summer 
and poor rainfall distribution. The lowe.: thir 
of the sub-basin has a typical humid climate 
and better rainfall distribution. Prui ipHation 
in the headwaters area is about IB. r > inches 
annually; there is a general imuoaho eastwar 
to the mouth of the river where the annual 
average is about 37 inches. There is sufficie 
moisture in the lower third of tin- j,ub -basin 1 
support successful farming without irngatior 

Most of the tributaries ol the Ciirmrron 
River are dry creeks except during torrentia 
rains. Except for the North Fork, they are 
short with small drainage areas. The runoff 
characteristics of the Cimarron Hivei- are 
peculiar because of the, variable physiograph 
and climatic conditions encountered in the au 
basin. The upper portion of tin: watershed 
from the source to Arkalon, Kans. {40 mile 
contains the headwater. 1 ) area where, the stret 
flows arc those of a typical flashy mountain 
stream. The hummer flows are utiliaicd for 
irrigation. Flows orLjjinatinjj in the head- 
waters arc dissipated in the wide sandy stref 
bed below Kenton, Okla. Stream flows in the 
central portion of the Cimarron watershed 
extending from Arkalon, Kurib. to Kingfisher 
Okla. (220 miles), in some respects arc sirn 
ilar to tho.se in the upper portion of tin: watci 
shed. The first hundred miles of this section 
are characterised by rapid runoif from a 
rough and broken watershed. Many of the 
larger tributaries enter in this stretch. 
Stream flows are erratic and are rapidly dis 
sipatcd in the wide, sandy .stream channel of 
the main river which in often dry for weeks i 
a time. 

The lowest section of the river from King 
fisher, Okla. to the mouth (140 miles) is the 
principal flood producing area. Rainfall is 
heavier and mor/e frequent in this area and tl 
stream channel is narrow and well clofiued. 

Recorded average, maximum and minimui 
stream flows at various Raging stations are 
tabulated as follows: 





Daib 


f flow (c, f. 


8.) 


Gaging station 


Average 


Maximum 


Minim 


OKLAHOMA 
Boise City. .... 
Mocane, ,...., 


ao 

100 
466 


80,000 
9,600 








Guthrie , 
Perkins 


1,000 
1,400 


46,000 
55,700 


0.1 
1.0 
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Economic Development 

Population. --The 1950 population of the 
sub" -basin is approximately 217,400, about 70 
percent of which is in Oklahoma. The princi- 
pal cities are Guthrie - 10, 019, Enid - 35, 976, 
Stillwater - 20,155, Gushing - 8,396, Drum- 
Tight - 5,015, and Kingfisher - 3,350, all of 
which are in Oklahoma. 

Industry and Land Use. --Farming is the 
principal occupation in the sub-basin. The 
type of farming varies from irrigation in New 
Mexico, to dry farming from there eastward 
to the 99th meridian, and to normal farming 
east of the 99th meridian. The best farm 
lands in the sub-basin lie in the lower 200 
miles, especially below Fairview, Okla. This 
region is adapted to the growing of small 
fix-Bins, alfalfa, corn, and cotton. Cattle 
raising is the major agricultural activity in 
the western portion of the sub-basin. 

The eastern portion of the sub-basin con- 
tains extensive oil and gas fields. One of the 
largest gas fields in the country {the Hugoton) 
ci-osses the sub-basin. 

Use of Water Resources 

Three communities serving 39,700 persons 
utilise surface water supplies in this sub- 
basin. Water supply is not an acute problem. 
Most communities have satisfactory supplies 
obtained from underground sources. There are 
6O such supplies serving 81, 320 persons in the 
sub-basin. In two Oklahoma counties, the 
water supply is soft; in part of the Kansas 
area the water is quite hard but otherwise 
satisfactory, Drought conditions seriously 
affect rural supplies obtained from shallow 
wells. 

In the eastern portion of the sub-basin all of 
the available stream flow in the summer is 
used for irrigation purposes, 

Pollution Data 

Stream pollution is serious in the eastern 
end o the sub-basin. Very little sewage is 
discharged into the Cimarron River above 
Kairview, which is 200 miles from the mouth 
of the river, Guthrie, with a population of 
10, 019 is the largest of two communities dis- 
charging untreated sewage. This source of 
pollution is 120 miles from the mouth of the 
river. At periods of low flow the discharge of 
untreated sewage creates objectionable con- 
ditions in the lower reach of the river. These 
are aggravated by wastes from the oil fields. 
A number of towns and cities in the sub-basin 
need sewerage improvement projects. 

Silting is a serious problem in this region, 
but damage to reservoirs can be reduced by 
proper soil conservation methods. 

Summaries of the sources and amount of 
pollution originating in the Cimarron drainage 



sub-basin, together with the kind of treatment 
existing or required, are presented in tables 
A? through I 7 . 

Table A 7 shows that there are a total of 33 
communities serving an estimated population 
of 92,000 discharging wastes into the streams 
of the sub-basin. 

Table B 7 lists the industrial waste pollution 
sources in the sub-basin. There are four such 
sources producing organic wastes. Data 
regarding industries in general are not avail- 
able. 

Table C 7 summarizes the municipal treat- 
ment facilities existing in the sub-basin. Two 
communities (6 percent) serving 13,500 per- 
sons discharge raw sewage into the sub-basin 
streams. Seven communities (21 percent) 
serving 5, 500 persons provide for primary 
treatment for their wastes and 24 communities 
(73 percent) serving 73,000 persons provide 
secondary treatment for their wastes before 
discharge into the sub-basin streams. 

Table D? shows existing industrial waste 
treatment facilities in the sub-basin. No data 
are available as to treatment provided. 

Table E? summarizes the adequacy of exist- 
ing municipal and industrial waste treatment 
plants. Of the 31 municipal plants, 13, or less 
than half, are unsatisfactory as to capacity 
and 11 (35 percent) are unsatisfactory as to 
operation. There are no data on industrial 
plants. 

Table F ? summarizes progress made in pol- 
lution abatement in the Cimarron Sub-Basin 
from 1946 through 1950. During this period 
nine municipal plants to serve a population of 
37,800 have been placed in operation. 

Table G 7 shows the treatment plant require- 
ments for municipal and industrial wastes. A 
total of 8 enlargements, two new plants, and 
five replacements of existing plants are 
required for municipal installations. There 
are 129 industrial sources of pollution with 
project requirements undetermined. 

Table I-L? summarizes the status of pollution 
abatement works projects in the sub-basin as 
of July 1, 1950, Plans have been approved for 
two municipal projects and are underway for 
three others, No data are available on the 
status of industrial wastes treatment projects. 

Table I 7 shows the project list for munici- 
palities and industries requiring improvements 
for abatement of pollution. 

It is estimated that the initial cost of needed 
municipal waste treatment facilities in the 
Cimarron River Sub-Basin will be approxi- 
mately $2,000,000. This estimate is based on 
average construction costs considered reason- 
able for this area and includes treatment proj- 
ects involving new plants, replacements of 
obsolete and inadequate plants, and improve- 
ments or additions to existing plants. Consid- 
ered in the estimate is the cost for providing 
treatment of industrial wastes discharged into 
municipal sewers. 
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The lack of data regarding other sources of 
industrial pollution and the complexities 
involved in determining the type and magnitude 
of waste treatment facilities for the many 
unclassified industries precludes an estimate 
of cost for providing needed industrial waste 
treatment facilities in the sub-basin. 



Table A?. Sources of pollution, municipal 



Table B 7 . .'iourceti of pollution, hidu;;1,r [a| x 









Amount of 




Sources 




pollution 


Municipal- 
ities* 


of 

pollution 
(in num- 
ber of 
munici- 


Population 
served by 
sewerage 
system 


discharged 
to water- 
course (in 
terms of 
equivalent 




palities ) 




number of 








people) ** 


Having data 








on pollution 
load dis- 


30 


35,100 


34,300 


charged to 








watercourse 








Having popu- 








lation data 








available 








(Data on 








pollution 


3 


6,900 





load to 








watercourse 








incomplete 








or not 








available ) 








Total 


33 


92,000 






^Includes incorporated or unincorporated mu- 
nicipalities; other legal bodies as sanitary 
districts, counties, towns; significant insti- 
tutions, resorts, recreational centers, or 
other population centers; and sanitary sewage 
wastes discharged by industry directly into 
watercourse, 

**Includes industrial wastes discharged into 
municipal sewerage systems. 



Industries 


Sources of 
pollution 
On number 
of plants) 


Amount of 
pollut ton 
discharged to 
watercourae 
(in terms of 
equivalent 
number of 
poop] e ) 


Producing organic 
wastes 


__ 





Producing organic 
wastes 


M 


Undetermined 


Producing inorganic 
wastes 


M 


-_ 


Producing wastes of 
undetermined type 


\2'> 


Undo term hied 


Total 


2 l f "j 






-^Industries having uopnrate out! c to and dis- 
charging wastes directly to watercourno. 

1 Represonbs four source.') produc Lntf both or- 
ganic and inorganic wastoft. 

2 Totfil adjusted Lo correct, for duplication 
noted in footnoto marked time, 1 . 



Table GV . Kxiuting troatiucmt fuc 1 1 I Ucu, 
municipal 



Degree of 
treatment 
provided 


Number 


Fopulatton 
oorved 


Municipal- 
ities* 


Plan l,o 


Primary 


V 


V 


'->> r )OU 


Secondary 


24 


;v ( 


73,000 


No treatment 


2 


-- 


L3ji>00 



xlncludes Incorporated or UH In corpora tod mu- 
nicipalities; other legal budJou an (jiuiIUry 
districts, counties, towmj; til(;nlf Jcant insti- 
tutions, resorts, recreational duntoi-fj, or 
other population con torn j and umij Lary uov/tige 
wastes discharged by Induntry dlveotly into 
watercourse. 
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Table D 7 . Existing treatment facilities, industrial* 





Number of 


Number < 


>f industrial plant. 


3 having: 




plants 


Treatment 
facilities 


No treatment 
facilities 


Undetermined 
facilities 


Oil production industry.... 
Mot classified 


4 
1?5 





_- 


4 








__ 


125 


Total 


129 
















129 



^Industries having separate outlets and discharging wastes directly into watercourse. 



Table E 7 . Adequacy of existing treatment facilities 



Existing 
treatment 
facilities 


Number 


Adequacy with relation to: 


Capacity 


Operation 


Satis- 
factory 


Unsatis- 
factory 


Unde- 
termined 


Satis- 
factory 


Unsatis- 
factory 


Unde- 
termined 


Municipal 


31 


18 


13 





13 


11 


2 


Industrial 






(Me 


Data Avail; 


.ble) 







Table F? . Progress in pollution abatement 



Year 


Municipal 


Industrial 


Plants 
completed 


Design 
population 


Plants 

completed 


Amount of waste 
treated (in terms 
of equivalent 
number of people) 


1946 


1 


1,000 


No data 


-_ 


1947 








do 





194fl 


4 


26, 300 


do 





1949 


3 


5,500 


do 





1950 


1 


5,000 


do 


__ 
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ie u 7 . jiequiremeniis tor municipal, ana 
industrial waste treatment plants* 



Requirements 


Municipal 


Industrial 


Number 


Population 
served by 

facilities 


Number 


New plant 


2 


13, 500 





Enlargement 
or additions 
to existing 
plant 


3 


55,100 





Replace ex- 
isting plant 


5 


5,100 





No project 
required 


18 


18, 300 


.... 


Undetermined 








129 



*ine neeiK> ^ . are bas 

on'presanUy n.vaJ.Ui>lo Inform/iUon. However 
future nUidie.'i nnd evaluation.'! may n;miLt in 
some ohungeu In Ihono noed;;. 

Table !!/ . fiULuu ol' Iroul-mont. wor-kn project 
to abnlo pollution, .July 1, 10'X) 



Status of project 


Number 


Municipal 


Induotri, 


No formal action 








Abatement ordered 








Plans under preparation 


') 





Final planff approvud 


'A 





Conotruotion nwftUinf; 
financing 








Under construction 


'*> 





Statue undetermined 





129 



Table I 7 . Project list municipalities and Indus Lriea requlrinfi tny)rovomonl.n Tor bn(,omont 

of pollution*, July 1, 191)0 



Name 


population 
served 


Project 
requircmentuxx 




XANSAfl 
Municipalities: 








Industries: 








OKLAHOMA: 
'unicipalities: 


2,600 


E-A 




Brltton ,..,,.,. 


3,400 


E-A 






6,000 


E-A 






3,900 


NP 






4,000 


li-A 




Enid 


26, 400 


E-A 




Guthrie 


9,600 


NP 






1,300 


H 






300 


R 






2,700 


E-A 






1,000 


E-A 




Oil ton 


1,000 


R 






9,000 


E-A 






1,300 


H 




Yale 


1,200 


H 




industries: 
4 oil production industry. . . 
125 not classified industry... 




4 Und. 
125 Und. 





Humnrkn 



#The needs set forth in this table are based on presently available information. 
ture studies and evaluations may result in some changes in these needs. 
*#R = Replacement of existing plant, 

Und .= Undetermined . 

NP =Wew plant. 

E-A = Enlargement or addition to existing plant. 



However, fu- 
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NORTH CANADIAN RIVER SUB- BASIN 



Description 



Geography. --The North Canadian River is 
formed by the junction of Corrumpa and Seneca 
creeks in Cimarron County, Oklahoma. These 
creeks arise in the high plateau region of 
northeastern New Mexico. The stream flows 
in a generally easterly direction from its 
source to a point near Woodward, Okla. , 
where it turns in a southeasterly direction and 
continues across central Oklahoma to its junc- 
tion with the South Canadian River near 
Eufaula, Okla. , in the eastern part of the 
State. The river has a total length of about 800 
miles and its drainage area embraces 17,870 
square miles of which 920 are in New Mexico, 
4, 850 are in Texas and 12, 100 are in Okla- 
homa. Above Fort Supply the stream is known 
generally as the "Beaver River. " 

The principal tributaries of the North 
Canadian River are: Coldwater, Paloduro, 
Kiowa, Wolf, Persimmon, Wewoka, and Deep 
Fork Creeks. Deep Fork is the most impor- 
tant tributary with a drainage area of 2, 500 
square miles and a length of 235 miles. 

Topography and Geology. --The North 
Canadian headwaters are at an elevation of 
about 6, 500 feet. This decreases to about 
4, 600 feet at the New Mexico line, to 3, 080 
feet at Guymori, to 1, 863 feet at Woodward, to 
1, 306 feet at El Reno and to 500 feet at the 
mouth. The headwaters region is character- 
ized by rolling prairie and well defined drain- 
age. From the New Mexico-Oklahoma line 
eastward to the 100th meridian, the stream 
flows through a sandy region characterized by 
Intermittent flow in certain stretches espe- 
cially above Coldwater and Paloduro creeks 
and again above Wolf Creek. East of the 100th 
meridian the sub-basin narrows rapidly from 
50 to 12 or 15 miles and maintains this width 
for about 100 miles and from there it expands 
into a crude oval about 60 by 100 miles near 
Oklahoma City, Above Oklahoma City the 
stream channel changes from shallow to deep. 
Below Oklahoma City the topography is rolling 
and the drainage channels are well defined. 
The valley narrows near the mouth of the 
river. 

Climate and Hydrologic Features. --Cli- 
matic conditions in the sub-basin vary from 
semiarid to humid. Annual average tempera- 
tures are about 59F. The precipitation 
ranges from an annual average of about 18 
inches in the west to about 41 inches in the 
eastern portion of the sub-basin. The rainfall 
increases at a fairly uniform rate from west 
to east. Most of the precipitation occurs dur- 
ing the period from May through September 



but is more evenly distributed in the far east- 
ern portion of the sub-basin. 

Stream flow in the upper portion of the sub- 
basin is erratic. Zero flows are common in 
that portion of the stream in the Oklahoma 
Panhandle. The tributaries are mostly peren- 
nial streams. 

The average, maximum, and minimum 
stream flows for selected gaging stations are 
tabulated as follows- 





Drain- 






Gaging 


age 

area 


Years 

of 


Stream flow 
(c.f.s.) 


station 


(square 


rec- 


Aver- 


Maxi- 


tvtini- 




miles) 


ord 


age 


mum 


-num 


OKLAHOMA 












Near Guy- 












mon 


2,040 


9 


-- 


44,000 





Beaver, , , . 


7,210 


9 


__ 


70,000 





Ft. Sup- 














8, 920 


10 


151 


50, 000 


o 


Wood- 












ward. . , , 


10,680 


9 


_ 


42,000 





Canton. , . . 


11,600 


10 


273 


24,800 





El Reno b . a . 


12,100 


12 


277 


15,000 





Oklahoma 












Citv 


12,400 


q 




16, 700 


12 


Wetumka, . , 


13,500 


/ 

9 


-- 


66,000 


26 



Economic Development 

Population, --There are no large centers of 
population in the New Mexico or Texas por- 
tions of the drainage area. The 1950 population 
in the sub-basin area is approximately 
564,000, The principal population centers all 
in Oklahoma are; Oklahoma City - 242,450, 
Shawnee - 24,457, El Reno - 10,971, Wewoka - 
6,753, Woodward - 5,896, Guymon - 4, 704, 
Watonga - 3,238 and Wetumka - 2, 012. 

Industry and Land^ _U_se_. --Agriculture is 
developed throughout the sub-basin. West of 
the 99th meridian, irrigation is important 
where an area in excess of 10,000 acres is 
under irrigation. The best soils are found in 
Canadian County, Oklahoma, but most inten- 
sive cropping is in the vicinity of Oklahoma 
City, Major crops are wheat, corn, oats, 
barley, grain sorghums and forage. Livestock 
raising is an important related activity. 
Major industrial activity in the sub-basin is 
that of production and processing of petroleum 
and natural gas. Oklahoma City is the major 
industrial area, 
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Use of Water Resources 

There are 13 surface water supplies in the 
sub-basin serving about ?,79,OOQ persons, and 
55 ground water supplier serving about 88, 500 
persons. Water supplies are known to be 
inadequate in many communities. The largest 
and most important supply is that of Oklahoma 
City which is taken from the main stem of the 
North Canadian River. 

Drought conditions seriously affect the 
ground water supply in rural areas. 

Irrigation needs are in excess of the avail- 
able surface water supplies. Fort Supply 
Reservoir on Wolf Creek is utilized for irriga- 
tion in the vicinity of Woodward, Okla. Stream 
regulation is needed to supply water for all 
needs. Silting is a serious factor in reservoir 
capacity in this region as erosion is wide- 
spread, 

Pollution Data 

Stream pollution is of importance in the 
lower end of the sub-basin. Communities and 
industries discharge considerable amounts of 
wastes into the streams. Salt brine and waste 
oils from oil production operations further 
aggravate the conditions. 

Summaries of available data on the sources 
and amounts of pollution originating in the 
North Canadian River Sub-Basin, together 
with the kind of treatment installed or needed 
in the future are presented in tables Ay 
through I 8 . 

Table Ag shows that there are 52 munici- 
palities serving an estimated 44*), 700 persona 
discharging wastes into the watershed 
streams. 

Table Eg lists sources of industrial waste 
pollution in the sub-basin. There are four 
installations discharging wastes of known type 
to the streams. The types of wastes produced 
at 319 other sources are undetermined, 

Table Cg summarizes the existing municipal 
treatment facilities in the sub-basin. There 
are four communities (8 percent) serving 
29, 500 persons discharging untreated wastes 
into the streams. Thirteen communities (25 
percent) serving 110,700 persons provide pri- 
mary treatment for their wastes and 36 com- 
munities (67 percent) serving 309,500 persons 
provide for secondary treatment of their 
wastes before discharge into the streams in 
the sub-basin. 

Table DQ summarizes existing industrial 
waste treatment facilities in the sub-basin, 
Little or no data are available with regard to 
these facilities, 

Table Eg shows the status of existing waste 
treatment facilities in the North Canadian 
River Sub-Basin. Of the 49 municipal treat- 
ment plants, 33 or 67 percent are inadequate 
as to capacity and 16 or 33 percent are unsat- 



isfactory as to operation. No data are avail 
able for industrial wastes treatment phintsi, 

Table F 8 shows tin- progress o pollution 
abatement in the. sub-basin during Uu- pcric 
1946 through 1949. There were four iiumiri] 
treatment plants serving 9, <iOO persons pla 
in opciation during that period. 

Table G aummariKcs the requirements 
waste treatment pl.mt.<> in the sub-basin, ]\|, 
plants arc required by six communities sei 
ing 31,400 persons; enlargements are requi 
of 28 plants serving 17 r >, (UK) persons und 
replacements are required lur lour rotntnu 
ties serving 7,100 persons. No data five avi 
able for industrial waste treatment require 
ments. 

Table H 8 summari/.os the. jHntius of treat 
ment works projects as of July 1, 19">0. Foi 
municipalities have plants under considera 
tion, one has, plan.s approved, one if, nwaiti 
financing, and four have plants under eon* 
struction. No data are available for industi 

Table Ifj showw the project li-.l for munu 
palities and industries requiring unprovehi 
for abatement of pollution. 

Table A. flom-ot'ij uf nnlluUun, munLcipu 









Amount 




Sources 




pollutJ 


MunJ oipal- 


of 
pollution 
(in num- 
ber of 
munloi- 


Papula Lion 
(JcrvGd by 
dowornge 
ityt) torn 


(Uaehai 
to watt 
course 
terras c 

equival 




puiltloo) 




number 








people \ 


Having data 






""^'~ ' 


on pollution 








load dis- 


1)0 


Mb ''00 


uiti HO 


charged to 






' 


watercourse 








Having popu- 




._, , 


~_ 


lation data 








available 








(Data on 








pollution 








load to 


2 


3, MX) 





watercourse 








incomple te 








or not 








available ) 








Total 


M 


W'V/00 


.. 



^Tnoludeo Incovporatcd or unincorporated 
municipal ItiRiij other legal bod Ion nn aanlt 
districts, oounlloH, twnfi; nlgnlfJoant ina 
tut ions, roflorbH, rocroalionul o<;nbor, or 
other population contertij and ,'mnHnry oowa 
wastes dischargna by intluutry diroobly into 
wateroourso . 

**Incluaoa industrial wnuton cllnoharged 1 
municipal uewerugo 
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It is estimated that the initial cost of needed 
municipal waste treatment facilities in the 
North Canadian River Sub-Basin will be 
approximately $4,000,000. This estimate is 
based on average construction costs consid- 
ered reasonable for this area and includes 

Table Bg. Sources of pollution, industrial* 



Industries 


Sources of 

pollution 
(in number 
of plants) 


Amount of 
pollution 
discharged to 
watercourse 
(in terms of 
equivalent 
number of 
people ) 


Producing organic 

wastes 


_- 


~ 


Producing organic 

wastes 


1 4 


Undetermined 


Producing inorganic 
wastes 


U 





Producing wastes of 
undetermined type 


319 


Undetermined 


Total 


2 323 






^Industries having separate outlets and dis- 
charging wastes directly to watercourse. 

'Represents four sources producing both 
organic and inorganic wastes. 

-Total adjusted to correct for duplication 
noted In footnote marked thus, 1 . 



treatment projects involving new plants, 
replacements of obsolete and inadequate 
plants, and improvements or additions to 
existing plants. Considered in the estimate is 
the cost for providing treatment of industrial 
wastes discharged into municipal sewers. 

The lack of data regarding other sources of 
industrial pollution and the complexities 
involved in determining the type and magnitude 
of waste treatment facilities for the several 
industries precludes an estimate of cost for 
providing needed industrial waste treatment 
facilities in the sub-basin. 



Table Cg, Existing treatment facilities, 
municipal 



Degree of 
treatment 
provided 


Number 


Population 
served 


Municipal- 
ities* 1 


Plants 


Primary 


13 


13 


110,700 


Secondary 


36 


36 


309,500 


No treatment 


4 





29,i)00 



^Includes incorporated or unincorporated 
municipalities; other legal bodies as sani- 
tary districts, counties, towns; significant 
institutions, resorts,, recreational centers, 
or other population centers; and sanitary 
sewage wastes discharged by industry directly 
Into watercourse. 

1 0klahonia City has two plants, one primary 
and one secondary. 



Table Djj. Existing treatment facilities, industrial 







Number < 


)f industrial plants 


having ; 


Type industry 


plants 


Treatment 
facilities 


No treatment 
facilities 


Undetermined 
facilities 


Oil production industry. . . . 
Not classified 


4 
319 


~ 





4 
319 












Total 


323 




__ 


323 













^Industries having separate outlets and discharging wastes directly into watercourse. 
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Table Eg. Adequacy of existing treatment, facilities 



Exia bing 
treatment 
facilities 


Number 


Adequacy with relabJon to: 


Capacity 


Opera bion 


Satis- 
factory 


Unsatis- 
factory 


Unde- 
termined 


Satis- 
factory 


Unsatis- 
factory 


Unde- 
termined 


Municipal 


49 


16 


33 





33 


16 





Industrial 






[No data ava 


.lublo J 









Table Fg, Progress in pollubion abatement 



Year 


Municipal 


Industrial 


Plants 
completed 


Design 
population 


Plan ts 

completed 


Amount of wnsle 
treated (in terms 
of equivalent 
number of people) 


1946 








No data 





1947 


4 


9,200 


do 





1943 








do 





1949 





-_ 


do 






Table Gg. Requirements for municipal and 
industrial! wasbe treatment planbs* 



Requirements 


Municipal 


Industrial 


Number 


Population 
served by 

facilities 


Number 


New plant 


i6 


31,400 





Enlargement 
or additions 
to existing 
plant 


2 28 


175,800 


*- 


Replace ex- 
isting plant 


4 


7,100 





No project 

required 


15 


235,400 





Undetermined 








323 



*The needs set forth in this table are based 
on presently available information. However, 
future studies and evaluations may result in 
Borne changes in these needs. 

Includes 2 existing treatment facilities 
which due to local conditions have been classi- 



fied as needing new pJantu rather than replace- 
ments. 

2 Includes one plant whurc existing treatment 
units have adequate capacity but which requires 
enlargement or addiliorui l.o provide n hlfihor 
degroo of treatment. 



Table HQ. Status of treatment workfi 

to abate pollution, July 1, 191>0 



Statue of project 


Number 


Municipal 


Industrial 


No formal action 


19 





Abatement ordered 








Plans under preparation 


4 





Final plans approved 


1 





Construction awaiting 
financing 


1 


_*_ 


Under construction 


4 





Status undetermined 


6 


323 
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Project listmunicipalities and industries requiring improvements for abatement, of 

pollution*, July 1, 1950 



Name 


Population 
served 


Project 
requirements ** 


He marks 


^tiea: 


1,000 






dty 


900 






T. . 


5 500 






n - - 


2j200 








700 






er . 


2,700 






ty, ,; 


1,700 


R 







3,400 






a. . 


1,800 






i , m 


1,400 






31. , 


1,000 






. . 


2,200 






* 


900 


E-A 




an<a 


500 


F-A 




, . . 


900 


n 




, , , 


3,600 


F-A 




m a City 


100,000 


F-A 




ee . . 


15,200 


E A 




. . . 


1,100 


E-A 




g 


570 


E-A 




le 


11,500 


E A 




ck 


1,000 


E-A 




e 


21,000 


MP 






1 900 








1 400 






a 


400 


E-A 




a 


2, BOO 


E-A 




ka 


1,700 


MP 






2,200 


F-A 






10,000 


F A 




ra 


5,100 


UP 






600 


E-A 




es : 

production industry. . . . 
t classified industry.. 

11 -ties; 


410 


4 Und. 
319 Und, 

E-A 


~ 




740 


NP 






3,600 


B 






1,100 


NP 






1,200 


E-A 




es : 








li-fclea: 


500 


E A 













\e&ci& set forth in this table are "based on presently available information, 
evaluations may result in some changes In these needs. 
or addition to existing plant. 



However, future 



s Replacement. 
plant. 
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ARKANSAS RIVER BASIN 
(Tulsa, Okla. to Van Buren, Ark. Sub-Basin) 



Description 



Geogi-aphy. --This portion of the Arkansas 
R i ve r B a sin e xte nd s from Tulsa, Okla. to 
Van Buren, Ark. , a distance of about 170 
stream miles. The drainage area contributing 
to the runoff in this region is 7, 340 square 
miles excluding the Verdigris, Grand (Neosho) 
and Canadian Rivers, which are tributaries to 
the Arkansas in this area and which are dis- 
cussed in other sub-basin reports. For all 
practical purposes, it includes that portion of 
the Arkansas River below Tulsa which lies 
within the State of Oklahoma, The stream 
flows in a general southwestei ly direction 
from Tulsa to Van Buren about five miles east 
of the Oklahoma-Arkansas State line. 

The principal tributaries to the Arkansas 
River in this region are the Polecat, Snake, 
Dirty, Sallisaw and Sansbois Creeks and the 
Verdigris, Grand (Neosho), Illinois, Canadian 
and Poteau Rivers. 

Topography and Geology. --Much of the 
drainage area is broken and hilly although 
from Tulsa to below Muskogee, the area is a 
rolling prairie. The region from below the 
junction with the Canadian River is hilly con- 
sisting of ridges which merge into the Boston 
and Ozark mountains on the north and the Petit 
Jean and Maumelle mountains on the south. 
The stream elevation at Tulsa is 619 feet 
which decreases to about 375 feet at Van 
Buren. The Cherokee plain structures yield 
oil and gas. 

Climate and Hydrology. --The climate in 
this section of the Arkansas River Basin is 
humid and temperate. Annual average temper- 
ature is about 61 F. , with relatively long 
summers and short mild winters. 

Precipitation over the area averages about 
42 inches per year. Rainfall is well distrib- 
uted throughout the year with more moisture 
falling during the growing season months from 
April through September than during the winter 
season. 

Major tributaries entering the river in this 
area are heavy contributors to the flow of the 
Arkansas River and are major factors in pro- 
ducing flood flows. The recorded average, 
maximum and minimum flows in the Arkansas 



River at selected gaging stations are tabulated 
below: 





Drain- 




Stream flow 


Gaging 


age 
area 


Years 
of 


(c.f.s.) 


station 


(square 


rec - 


Aver- 


Maxi- 


Mini- 




miles) 


ord 


age 


mum 


mum 


Tulsa, 












Okla. . . 


74,700 


9 


-- 


173,000 


147 


Muskogee, 












Okla... 


96,800 


12 


20,940 


700,000 


340 


Van Bu- 












ren, 












Ark. . . 


150, 300 


20 


32,330 


850,000 


216 



Economic Development 

Population. --The 1950 population of this 
portion of the Arkansas River Basin is 
approximately 484,500. The principal popula- 
tion centers in Oklahoma are: Tulsa - 180,586, 
Muskogee - 37,255, Sapulpa - 13,018, 
Tahlcquah - 4, 729, Broken Arrow - 3, 251, 
and Sallisaw - 2, 886. Ft. Smith, Ark. with n 
population of 47, 864 is located just east of the 
State line. 

Industry and Land Use. --The principal 
industrial development in this region is the 
production and processing of petroleum and 
petroleum products. Tulsa is the industrial 
and marketing center of the region. Agricul- 
ture is well developed with grains, corn 
forage crops, and livestock raising the most 
prevalent in this area. 

Use of Water Resources 

There are 25 public water supplies in the 
sub-basin using surface water sources. These 
supplies serve an estimated 307, 000 persons. 
Ground water sources are used by 13 public 
water supplies serving an estimated 23,000 
persons. Practically all the larger commu- 
nities in this portion of Oklahoma use sur- 
face water supply sources. 

Ground water supplies are adequate but in 
certain areas they are polluted by oil well 
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brines. Where suitable, ground water is used 
appreciably by the smaller industries with 
independent supplies, 

There are extensive land drainage projects 
in Tulsa County. 

Pollution Data 

Sewer systems and treatment facilities in 
the sub-basin are mostly inadequate. Pollu- 
tion resulting from oil field and refinery 
wastes complicates the problems. Pollution 
may be abated through increasing minimum 
stream flows, installing adequate treatment 
for municipalities and industries, and 
improving treatment plant operation. 

Summaries of available data on sources and 
amounts of pollution originating in the Arkan- 
sas River Basin (Tul&a, Qkla, , to Van Buren, 
Ark. Sub-Basin), together with existing treat- 
ment facilities and future requirements, are 
presented in tables A g through I 9 . 

Table Ag shows the sources of municipal 
pollution in the sub-basin. There are 31 com- 
munities serving a population of 236,200 dis- 
charging wastes into the watershed streams, 

Table Bg summarizes the sources of indus- 
trial waste pollution in the sub-basin. Only 
three sources are classified as to type of 
wastes produced, 

Table 9 shows available data on existing 
municipal treatment facilities. There are nine 
communities {28 percent) serving 201,900 per- 
sons which discharge untreated wastes into the 
watershed streams. Twelve municipalities {38 
percent) serving a population of 16,000 provide 
for primary treatment and 11 municipalities 
(34 percent) serving 18,300 persons provide 
for secondary treatment of their wastes before 
discharge into the streams. 

Table D9 summarises data on existing 
industrial waste treatment facilities. No data 
are available as to the number of facilities and 
kind of treatment provided. 

Table E 9 summarizes adequacy of existing 
waste treatment facilities. Of the 23 municipal 
treatment plants, 12 (52 percent) are inade- 
quate as to capacity and 10 (43 percent) are 
inadequate as to operation. No data are avail- 
able as to industrial facilities. 

Table Fg summarizes pollution abatement 
progress during the period 1946 through 1949. 
There were three municipal plants to serve 
about 18, 000 persons completed during this 
period, No data are available for industrial 
waste treatment plants. 

Table G9 summarizes requirements for 
waste treatment facilities in the sub-basin. 
Municipalities will require eight new plants to 
serve 156, 900 persons, additions to 9 plants 
serving 11, 500 persons, and replacements for 
three existing plants serving 4,400 persons. 
No data are available for industrial wastes 
treatment facilities. 



Table Hg summarizes the status of treat- 
ment works projects for pollution abatement 
as of July 1, 1950. No action has been taken on 
seven municipal projects, four municipalities 
have plans under preparation, three munici- 
palities have plans approved, one municipality 
is awaiting financing and four municipalities 
have plants under construction. No data are 
available on status of industrial wastes treat- 
ment plants. 

Table I 9 shows the project list for munici- 
palities and industries requiring improve- 
ments for abatement of pollution. 

It is estimated tha,t the initial cost of needed 
municipal waste treatment facilities in the 
Arkansas River Basin (Tulsa, Okla, , to Van 
Buren, Ark. Sub-Basin) will be approximately 
$5, 000, 000. This estimate is based on aver- 
age construction costs considered reasonable 
for this area and includes treatment projects 
involving new plants, replacements of obsolete 
and inadequate plants, and improvements or 
additions to existing plants. Considered in the 
estimate is the cost for providing treatment of 

Table A 9 . Sources of pollution, municipal 









Amount of 




Sources 




pollution 


Municipal- 
ities* 


of 
pollution 
(in num- 
ber of 
munici- 


Population 
served by 
sewerage 
system 


discharged 

to water- 
course (in 

terms of 
equivalent 




palities) 




number of 








people )** 


Having data 








on pollution 








load dis- 
charged to 


31 


236,200 


218,000 


watercourse 








Having popu- 








lation data 








available 








(Data on 








pollution 









load to 








watercourse 








incomplete 








or not 








available ) 








Total 


31 


236,200 






^includes incorporated or unincorporated 
municipalities; other legal bodies as sani- 
tary districts, counties, towns; significant 
institutions, resorts, recreational centers, 
or other population centers; and sanitary sew- 
age wastes discharged by industry directly 
into watercourse. 

*Includes industrial wastes discharged into 
municipal sewerage systems. 
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Table B 9 . Sources of pollution, Indus fcrial# 



Industries 


Sources of 
pollution 
(in number 
of plants) 


Amount of 
pollution 
discharged to 
watercourse 
(in terms of 
equivalent 
number of 
people ) 


Producing organic 
wastes 








Producing organic 
wastes 


*3 


Undetermined 


Producing inorganic 
wastes 


13 





Producing wastes of 
undetermined type 


80 


Undetermined 


Total 


2 C3 






industrial wastes discharged into municipal 
sewers. 

The lack of datti regarding other sources of 
industrial pollution and the complexitic: > 
involved in determining the type and magnitude 
of waste treatment facilities for the many 
industries precludes an estimate of cost for 
providing needed industrial waste treatment 
facilities in the sub-basin. 

Table C 9 . Existing treatment, faellltien, 
municipal 



Degree of 
treatment 
provided 


Number 


Popula t Ion 
served 


Municipal- 
ities^ 1 


Plants 


Primary 


12 


12 


16,000 


Secondary 


11 


11 


18,300 


No treatment 


9 


_ 


201 , 900 



^Industries having separate outlets and dis- 
charging wastes directly bo watercourse. 

^Represents three sources producing both 
organic and inorganic wastes. 

"Total adjusted bo correct for duplication 
noted in footnote marked thus, 1 . 



. -^Includes .Incorporated or unincorporated 
municipal! ties; other legal "bodies aa oanitory 
districts, counties, towns; significant !nati~ 
tubions, resorto, rocrcation.nl center a ,, or 
obher population centers; and sanitary tiouago 
wastes discharged by Indus-try directly Into 
watercourse, 

1 0ne municipality has a primary and a 
secondary plant. 



Table Dg. Exisblng treatment facilities, Industrial* 







Number c 


>f industrial plant* 


5 having: 


Type industry 


plants 


Trea tment 
facilities 


No treatment 
faoiUtlcH 


Undetermined 
facilities 


Oil production industry,,.. 


3 
80 


.. 





3 

HO 












Total., ., 


83 






rt"i 













^Industries having separate outlets and discharging waebofj dJractly into watercourse. 
Table E 9 . Adequacy of existing treatment faclHtleo 



Existing 
treatment 
facilities 


Number 


Adequacy with relation to; 


Capacity 


Operation 


Satis- 
f ac bory 


Unsatis- 
factory 


Unde- 
termined 


Satis- 
factory 


Unsatis- 
factory 


Unde- 
termined 


Municipal 


23 


11 


12 





13 


10 





Industrial 






(No data 


available) 
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Table Fg. Progress in pollution abatement 



Year 


Municipal 


Industrial 


Plants 
completed 


Design 

population 


Plants 
completed 


Amount of waste 
treated (in terms 
of equivalent 
number of people) 


1946 








Ho data 





1947 


1 


12,800 


do 





1943 


1 


2,500 


do 





1949 


1 


2,700 


do 






Table Gg. Requirements for municipal and 
industrial was be treatment plants* 



Table Hg. Status of treatment works project 
to abate pollution, July lj 1950 



Requirements 


Municipal 


Industrial 


Number 


Population 
served by 

facilities 


Number 


Hew plant 


a 


156,900 


__ 


Enlargement 
or additions 
to existing 
plant 


9 


11,500 





Replace ex- 
isting plant 


3 


4,400 


"" 


Mo project 
required 


11 


IS, 400 





Undetermined 


1 


45,OOQ 


83 



*The needs set forth in this table are 
baaed on presently available information. 
However, future studies and evaluations may 
result in some changes in these needs. 



Status of project 


Number 


Municipal 


Industrial 


No formal action 


7 





Abatement ordered 


__ 





Plans under preparation 


4- 





Final plans approved 


3 


__ 


Construction awaiting 
financing 


1 





Under construction 


4 





Status undetermined 


2 


83 
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Table I 9 . Project list municipalities and industries requiring improvements for abatement of 

pollution*, July 1. 1950 



Name 


Population 
served 


Project 
requirements*-* 


Remarks 


ARKANSAS 
Municipalities : 


4-5,000 


Uid. 






500 


E-A 


__ 




600 


E-A 


__ 




1,500 


E-A 





Industries; 








OKLAHOMA 
Municipalities: 


1,000 


NP 






700 


NP 






2,000 


E-A 






2,100 


R 






1,000 


HP 






1,300 


R 






800 


NP 






550 


E-A 






30,000 


NP 






3,200 


NP 






1,000 


E-A 






10,000 


NP 






1 000 


R 






1,400 


E-A 






2,500 


E-A 






110, 200 


NP 






1,500 


E-A 




Industries : 
3 oil production industry. . . 
80 miscellaneous industry. . . 




3 Und. 
80 Und. 






*The needs set forth in this table are based on presently available information, 
future studies and evaluations may result in some changes in these needs. 
**R = Replacement of existing plant. 
Und. = Undetermined. 
NP = New plant. 
E-A = Enlargement or addition to existing plant. 



However, 
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ARKANSAS RIVER BASJN 
(Van Buren, Ark. to Mouth Sub- Basin) 



Description 



Geography. --This portion of the Arkansas 
River watershed extends froin Van Buren, 
Ark, to its junction with the Mississippi River 
upstream from Arkansas City, Ark. The 
stream flows diagonally across the State of 
Arkansas in a general southeasterly direction 
for a distance of about 375 miles. The water- 
shed area of this stream stretch covers 
10,200 square miles. The principal tribu- 
taries in this region are the Petit Jean, and 
Fourche La Fave Rivers and Bayou Meto. 
Minor tributaries include the Mulberry River 
and Piney, Point Remove and Cadron Creeks, 

Topography and Geology. --The river above 
Little Rock flows through a rugged hilly region 
bordering the Boston and Ozark mountains to 
the north and the Petit Jean and Maumelle . 
mountains to the south. Below Little Rock the 
valley blends into that of the Mississippi. 
Between Van Buren and Little Rock the chan- 



nel width averages about 1, 800 feet but occa- 
sionally narrows to 600 feet at high bluff 
points. Below Little Rock the channel remains 
wide and in the last 70 or 80 miles there is an 
absence of middle bars or islands. 

CUrnate and Hydrplogic Features. --The cli- 
mate in this portion of the basin is humid. 
Mean annual temperatures are about 62F. , 
with a January mean of 40F. and an August 
mean of 80F. The average annual rainfall 
ranges from about 50 inches at Stuttgart to 43 
inches at Van Buren. 

The Petit Jean and Fourche La Fave Rivers 
are major flood contributors to the Arkansas 
in this region. These streams are flashy in 
their runoff characteristics as their headwa- 
ters are in mountainous regions. Recorded 
average, maximum and minimum flows for 
selected gaging stations in the sub-basin are 
tabulated below: 





Drainage area 


Years of 


Strean 


i flow (c.f 


.8.) 


Gaging station 


(square miles) 


record 


Average 


Maximum 


Minimum 


Arkansas River Van Buren, 


150.300 


20 


32,300 


850,000 


216 


Arkansas River Little 


157.900 


18 


43,100 


536,000 


850 


Mulberry River Mulberry, 


372 


9 




47,800 


0.1 


Petit Jean River 


760 


31 


836 


70,800 





Fourche La Fave River 


680 


11 


924 


36,100 





Bayou Meto 
Stuttgart, Ark 





12 


507 


6,550 






Economic Development 

Population. --The 1950 population of the sub- 
basin area is about 469, 000. The principal 
population centers are Little Rock - 101, 387, 
North Little Rock - 42,142, Pine Bluff - 
37,147, Conway - 8,546, Russellville - 8,135, 
Stuttgart - 7, 094, Van Buren - 6,399, 
Morrilton - 5,462, and Clarksville -4,350, 

Industry and Land Use. --Agriculture is the 
leading occupation in the region and is exten- 
sively developed throughout the sub-basin. 



Below Little Rock, cotton is the principal 
crop. In the more mountainous regions graz- 
ing is important and hardwood lumbering is 
carried on locally. Coal mined in the area is 
important to the steel industry in the West. 
The Little Rock area is the principal indus- 
trial and marketing center. 

Use of Water Resources 

There are 20 communities in the sub-basin 
which use surface sources for their public 
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water supplies and serve about 237,600 per- 
sons. Sixteen public water supplies ai e 
derived from ground water soinces and serve 
58,000 persons. 

In Arkansas good underground water can be 
obtained in adequate quantities from either 
shallow or deep wells tin oughout the overflow 
plains of the main stream, elsewhere it is 
more limited, but is generally adequate except 
in the Four c he La Fave Basin and in some 
other highland areas. 

Soil erosion and silting are serious prob- 
lems. Extensive soil erosion occurs in the 
highlands regions. Water conservation in this 
area has not been considered seriously in the 
past. 

Pollution Data 

Pollution in the lower reach of the Arkansas 
River has not been a serious problem, due 
primarily to the limited use of these waters 
and to the large flows available for dilution. 

Summaries of available data on the sources 
and amounts of pollution originating in this 
portion of the Arkansas Basin together with 
data on existing treatment facilities and future 
requirements, are presented in tables AIQ 
through IIQ, 

Table A 10 shows 23 municipal pollution 
sources, serving a population of 189, 800, dis- 
charging wastes to the watershed. 

Table BIO summarizes the sources of indus- 
trial waste pollution on the watershed. No data 
regarding industrial sources are available. 

Table CJ.Q summarizes existing municipal 
treatment facilities in this portion of the 
Arkansas River Basin, Of the 23 municipali- 
ties in this sub-basin, seven or 30 percent 
serving 151, 300 persons discharge untreated 
wastes into the watercourses; 11 or 48 percent 
serving 24,000 persons provide for primary 
treatment of their wastes before discharge; 
and five or 22 percent serving 14, 500 persons 
provide for secondary treatment before dis- 
charging of their wastes into the sub-basin 
streams. 

Table D 10 shows that there are no data 
regarding industrial waste treatment facili- 
ties in this sub-basin. 

Table EHO summarizes the adequacy of 
existing treatment facilities in the sub-basin. 
Of the 17 municipal plants, 14 or 82 percent 
are inadequate as to capacity and 15 or 88 
percent are inadequate as to operation. 

Table FIQ summarizes the progress in pol- 
lution abatement or the period 1946 through 
1950. Two municipal treatment plants serving 
4, 400 persons were placed in operation in this 
sub-basin during that period. 

Table GIQ summarizes the requirements 
for municipal waste treatment plants in this 
sub-basin. Ten plant additions to serve 
25,000 persons and four plant replacements 
to serve 8, 000 persons will be required. 



Table AIO- "'(jureeii ol 1 


})o] hit Ion, munlcipa] 








Amount 




iioureoii 




pollut 


Muntnlpnl- 
itioo* 


of 

pol Lution 
(in num- 
ber of 
munlol- 


Population 
iiorvod by 
(HJwern(;o 
nyn Lorn 


uiuoha 

to WQt 

course 
terniQ 
cquiva 




pnlJUojj) 




number 








people 


Having da la 








on pollutJon 








load (Un- 


;'3 


IH'^HOO 


J72,C 


charged to 








watercourse 








Having popu- 








lation UaU 






* 


available- 








(Data on 








pollution 


-- 








Icrnd to 








watercourse 








incomplete 








or not 








available) 








Total 


;>3 


iH'VtOO 


_,. 



xjncludcn Ineornnral.i'd or unlnt'oi'nnral.ed 
municipal.! I Ion; oUit'i- Ic^al bodied rin Muni 
d j a IH ctn , wain 1. 1 on , l.owiu* ; n ! /{it I f I can L in 
lulJomi, rouort.d, rots real, tonal urn torn, or 
other popiiJnUon <;onl,orn; and nantUry 
wan Loo tlUichiU'itotl by Inihiiil.ry dlivoUy 
watorcourne. 

xH-IncLuih'f! 'Indunti'JaJ wanton 
municipal newom 



Table UIQ .shows tluta .ivail.ibli- on the si 
of treatment worka pruji'rtH to abate pollui 
as of July 1, 19M). 

Table I 10 shown the projc* t litU for muni 
pa li tics and imluHlrli'M requiring Improve- 
ments for fibutc'int-nt of pollution. 

It is estimated that tlu 1 initial rout of nci 
municipal waste tri-atim-ut fai;ilil.ic-M in the 
Arkansas River Basin {Van Huri-ii, Ark., 
Mouth Sub-Bafiin) will In- approximately 
$2,000,000. This luiliumttr i.s baned on nve 
construction i-OHlH conslderc'd nuiHotmble I 
this area and Includes trcnlninl projects 
involving now plants, replacunientii of obs< 
and inadequate plants, arid improvements < 
additions to existing plantH. CtmHUlurcd in 
estimate is the cost for providing treatmei 
industrial wastes diwcharued into mumcipa 
sewers. No plant Is included in tlui chtima 
for Little Rock, thn larjji'ht city in the sub 
basin, 

The lack of data rc^ai'dinK other sources 
industrial pollution precludes an estimate 
cost for providing needed industrial waste 
treatment facilities in the sub-basin. 



. Sources of pollution, industrial* 



,-* 




Amount of 






pollution 




Sources of 


discharged to 


joetriea 


pollution 
(in number 


watercourse 
(in terms of 




of plants) 


equivalent 






number of 






people ) 


^0 organic 


No data 





ig organic 


do 


__ 


-ig inorganic 


do 





ig wastes of 






nned type 


do 







do 






3-tries having separate outlets and dis- 
3; wastes directly to watercourse. 



Table CIQ- Existing treatment facilities, 
municipal 



Degree of 
treatment 
provided 


Number 


Population 
served 


Municipal- 
ities* i 


Plants 


Primary 


11 


12 


24,000 


Secondary 


5 


5 


U, 500 


No treatment 


7 


-- 


151,300 



^Includes incorporated or uncorporatod 
municipalities; other legal bodies as sanitary 
districts, counties,' tovms; significant insti- 
tutions, resorts, recreational centers, or 
other population centers; and -sanitary sewage 
wastes discharged "by industry directly into 
watercourse. 

^Qne municipality has two primary plants, 
and one municipality with two outfalls has no 
treatment facilities. 



Table 



. Existing treatment facilities, industrial* 



I*ype industry 


Number of 
plants 


Number of industrial plants having: 


Treatment 
facilities 


No treatment 
facilities 


Undetermined 
facilities 




(No <3 


jtta available) 







3-tries having separate outlets and discharging wastes directly into watercourse, 



Table EIQ. Adequacy of existing treatment facilities 



sting 
atment 
ilities 


Number 


Adequacy with relation to: 


Capacity 


Operation 


Satis- 
factory 


Unsatis- 
factory 


Unde- 
termined 


Satis- 
factory 


Unsatis- 
factory 


Unde- 
termined 


na.1 


17 


3 


U 





2 


15 





ial 






(No da 


ta available 


) 
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Table F 10 . Progress in po]]nJJonj\lmU>mi>nl, 



Year 


Municipal 


JndunU'lnl 


Plants 
comple bed 


Design 
population 


p] an to 
completed 


Amount, of wnate 
trim l,od (in terms 
of uquIvnLoni 
numlior of people) 


1946 





~ 


No dal.a 


... 


1947 


1 


24,400 


do 





1948 





-- 


do 





1949 





__ 


do 


- ~ 


1950 


1 


2,000 


do 



Table GKJ. Requirements for municipal and 
industrial waste treatment plantsH 



Requirements 


Municipal 


Industrial 


Number 


Population 
served by 

facilities 


Number 


New plant 








~ 


Enlargement 
or additions 
to existing 
plant 


10 


25,000 





Replace ex- 
isting plant 


4 


8,000 


-- 


No project 
required 


3 


5,500 


-- 


Undetermined 


8 


151,300 






*The needs set forth in this table are baoet 
on presently available information. However, 



future nkidlen nnd cvnhmi Itnui inn.v re unit 
noino oliani'Od in them* ni'rdn. 



Table HKJ. ,'Jtntiui of l.n'iil.iwni, wi>rkn projoc 



to almtc 1 



Status of project 



No formui action 



Abatement ordered 



Plans under prepare lion 



Final pinna tipprovod 



Oonotruotion 
financing 

Under conn true lion 



Stfttua undolorminod 



, July I, I'J'jO 
Number 



MunJoljml 



Indus trd 
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Table I 10 . Project list municipalities Eind industries requiring improvements for abatement of 

pollution*, July 1, 1950 



Name 


Population 
served 


Project 
requirements ** 


Remarks 


ARKANSAS 
Municipalities: 
















































































Little Rock. 
























. 


# 2 




/ 






450 


1 

F-A v 






22 ODD 


Und. 


" 












3 300 


E-A 




Pine Bluff 3D tf 1 and 2 


20 000 


Und, 






3 noo 


Und, 






4- 000* 


E-A 






4. 500 


E-A 






4,500 


Und. 




Industries: 

















*The needs set forth in this table are based on presently available information, 
future studies and evaluations may result in some changes in these needs. 
**R = Replacement of existing plant. 

Und. = Undetermined. 

NP = New plant. 

E-A = Enlargement or addition to existing plant. 



However; 
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LOWER MISSISSIPPI RIVER BASIN 
(Yazoo River Sub- Basin) 

Description 



Geography. --This sub-basin consists of the 
drainage area of the Yazoo River in western 
Mississippi. The Yazoo River rises in north 
central Mississippi and flows generally south- 
ward to its junction with the Mississippi River 
at Vicksburg, The stream has a total length 
of about 300 miles and has a watershed area of 
11,700 square miles lying entirely within the 
State of Mississippi, The principal tributaries 
are the Coldwater, Tallahatchie, Yokena, 
Yalobusha, and Sunflower Rivers, 

T opo g r a phy a nd Geology . --Topographically, 
the sub-basin Is divided" into two distinct 
areas' the Yazoo Delta to the west, a long 
narrow oval of low alluvial lands with a max- 
u-num width of 65 miles and an area of 6,600 
square miles; and an irregular belt of severely 
eroded uplands to the east. Tributaries from 
the east traverse the uplands regions. The 



delta is formed from alluvial deposits o 
Mississippi River and Erorn sediments c 
down by the Yazoo eastern tributaries. 
includes some of the most productive la 
the State of Mississippi. The streams w 
tortuous channels throxigh the delta area 

^Urnate and Hydrology. The climate, 
mild and humid while the mean annual tc 
ature is about 65F, Rainfall averages a 
50 to 55 inches per year, more; than hall 
which falls during the period from April 
through September. 

Stream flow variations are wide and fl 
resulting from rapid runoff from the bad 
eroded uplands are common in the upper 
regions. Recorded average, maximum n 
minimum stream flows from selected ga 
stations are tabulated below: 



Gaging station 


Drainage area 


Years of 


Stream 


flow (c.f 


.n,) 




(square miles) 


record 


Average 


Maximum 


Mind 


MISSISSIPPI 
Tallahatchie River Etta 












Tallahatchie River Sardis Dam 


1 545 




"yti 


.32,600 




Tallahatchie River Swan LaJte 






"" 


3, 860 










6, 859 


43 f 300 


32 


Yokena River Enid , . , 






9,602 


73, 900 


53i 






J.2 


753 


25, 400 


2t 


Yalob'isha River Grenada 




5 





10, 200 


i 


Sunflower River Sunflower 


7#0 




1,864 


76, 000 


3; 








1,014 


7, 700 


?,' 



Economic Development 

population. --The 1950 population of the sub- 
basin is approximately 704, 000 and is pre- 
dominately rural. Principal population centers 
are Vicksburg - 27,344, Clarksdale - 16,515, 
Greenwood - 18,002, Greenville - 29,914 
Yazoo City - 7, 983, and Grenada ~ 7,387. 

Industry and Land Use. --Agriculture is the 
major activity in the sub-basin. Cotton is the 
most important crop followed by corn. Other 
crops are soybeans, small grains, and aJfalfa. 
Cattle raising is also an important economic 
activity. The upland areas are badly eroded 
and land formerly cultivated has been aban- 
doned for this reason. 

Manufacturing in the sub-basin is on a 
limited scale, However, there are 410 small 
industries operating in the sub-basin which 



include textiles, chemicals, food product 
lumber products, printing and ceramics. 
There are two oil fields in the sub-basi 

Use of Water Resources 

Vicksburg is the only community m the 
basin using surface water as a source of 
Uc water supply and serves a population c 
24,500, Eighty-four communities utilize 
ground water sources to serve 142, 000 pe 
sons. Ground water sources are of good 
quality and are of abundant supply, Artesi 
water is available but waste by means of 
uncontrolled water flow is depleting the gi 
water supply. 

Lakes in the region are extensively use, 
ior recreational purposes, as are two floe 
control reservoirs at Sardis and ArkabuUt 
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located on the Tallahatchie and Gold-water 
rivers. 

Pollution Data 

Pollution at present is not of sufficient con- 
centration to degrade the streams. Local nui- 
sance conditions are found on some of the 
smaller branches or drains. Oil field wastes 
above Vicksburg may eventually affect the 
Vicksburg water supply. 

Summaries of the available data on the 
sources and amounts of pollution originating 
in the Yaaoo River Sub-Basin, together with 
existing treatment facilities and requirements, 
are presented in tables A-^through I 1;J . 

Table A 1:L summarizes the pollution sources 
of municipal origin in the sub-basin. There 
are 42 such sources with a combined sewered 
population of 127, 100 persons. 



Table AH. Sources of pollution, municipal 









Amount of 




Sources 




pollution 


Municipal- 
ities* 


of 
pollution 
(in num- 
ber of 
munici- 


Population 
served by 
sewerage 

system 


discharged 
to water- 
course (in 
terms of 
equivalent 




palities) 




number of 








people)** 


Having data 








on pollution 








load dis- 


42 


127,100 


110, 100 


charged to 








watercourse 








Having popu- 








lation data 








available 









(Data on 








pollution 











load to 








watered 1 -ie 








or not 








available ) 








Total 


42 


127 , 100 

: 






^-Includes incorporated or unincorporated 
municipalities; other legal "bodies as sanitary 
districts, counties, towns; significant insti- 
tutions,, resorts, recreational centers, or 
other population centers; and sanitary sewage 
wastes discharged by industry directly into 
watercourse, 

**Ineludes industrial wastes discharged into 
municipal sewerage systems* 



Table Bj^ summarizes the pollution sources 
from industry in the sub-basin. There are 53 
such sources. 

Table Cn is a summary of existing munici- 
pal treatment facilities in the Yazoo Sub- 
Basin. Of the 42 corr.nunities with sewer sys- 
tems, 18 (43 percent) serving 88, 800 persons 
provide no treatment; 20 or 47 percent serv- 
ing 26,200 persons provide for primary treat- 
ment; and four (10 percent) serving 12,100 
persons provide for secondary treatment 
before discharging their wastes to the sub- 
basin streams. 

Table DH summarizes existing industrial 
waste treatment facilities. The kind of treat- 
ment facilities provided by 51 plants listed are 
not known. 

Table E^ summarizes the adequacy of 
existing waste treatment facilities. Of the 24 
municipalities having treatment facilities, 
eight (33 percent) are unsatisfactory as to 
capacity and eight (33 percent) are inadequate 
as to operation, Adequacy 'of any treatment 
facilities provided by industry is not known. 

Table FH summarizes progress in pollution 
abatement in the Yazoo Sub-Basin during the 
period 1946 through 1949. No progress is 
recorded. 

Table GH summarizes requirements for 
municipal and industrial waste treatment. 
Eight municipalities serving 25, 500 persons 
require new treatment plants; two communi- 
ties serving 2, 300 persons require plant 
enlargements; and eight municipalities serving 
16,600 persons require plant replacements. 
Data are not available for industry. 

Table HH shows no data available on the 
status of treatment works projects as of July 
1, 1950. 

Table In shows the project list for munici- 
palities and industries requiring improve- 
ments for abatement of pollution. 

It is estimated that the initial cost uf needed 
municipal waste treatment facilities in the 
Lower Mississippi River Basin (Yazoo River 
Sub-Basin} will be approximately $1, 500, 000. 
This estimate is based on average construc- 
tion costs considered reasonable for this area 
and includes treatment projects involving new 
plants, replacements of obsolete and inade- 
quate plants, and improvements or additions 
to existing plants. Considered in the estimate 
is the cost for providing treatment of indus- 
trial wastes discharged into municipal sewers 

The lack of data regarding other sources of 
industrial pollution and the complexities 
involved in determining the type and magnitudt 
of waste treatment facilities for the different 
kinds of industries precludes an estimate of 
cost for providing needed industrial waste 
treatment facilities in the sub -basin. 
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sources ot pollution, industrial* 







Amount of 






pollution 




Sources of 


discharged to 


Industries 


pollution 
(in number 


watercourse 
(in terms of 




of plants) 


equivalent 






number of 






people ) 


Producing organic 






wastes 





^- 


Producing organic 
wastes 


49 


Undetermined 


Producing inorganic 






wastes 


3 


~ 


Producing wastes of 
undetermined type 


1 


Undetermined 


Total 


53 


__ 



^Industries having separate outlets and dis- 
charging wastes directly to watercourse. 

Table GH. Existing treatment facilities, 
municipal 



Degree of 
treatment 
provided 


Number 


Population 
served 


Municipal- 
ities* 


Plants 


Primary 


20 


20 


26,200 


Secondary 


4 


4 


12, 100 


No treatment 


18 





88,800 



^Includes incorporated or unincorporated 
municipalities; other legal bodies as sanitary 
districts, counties, towns; significant insti- 
tutions, resorts, recreational centers, or 
other population centers; and sanitary sewage 
wastes discharged by Industry directly into 
watercourse. 



Table D II( Existing treatment facilities, industrial* 







Number < 


)f industrial plant* 


3 having; 


Type industry 


plants 


Treatment 
facilities 


No treatment 
facilities 


Undetermined 
facilities 


Food and kindred products... 
Chemical and allied 


30 
2 


o 


2 


30 

o 




21 






?T 




















51 













^Industries having separate outlets and discharging wastes directly into watercourse. 
Table E ai . Adequacy of existing treatment facilities 



Existing 
treatment 
facilities 


Number 


Adequacy with relatioo to: 


Capacity 


Operation 


Satis- 
factory 


Unsatis- 
factory 


Unde- 
termined 


Satis- 
factory 


Unsatis- 
factory 


Unde- 
termined 


Municipal 


24 


16 


8 





16 


8 





Industrial 






(No data 


vailable) 
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Table 



Progress in pollution abatement 



Year 




Municipal 


Industrial 


Plants 
completed 


Design 
population 


Plants 
completed 


Amount of waste 
treated (n terma 
of equivalent 
number of people) 


1946 








No data 





1947 








do 





1948 








do 





1949 








do 






Table GH- Requirements for municipal and 
industrial waste treatment plants* 



Requirements 


Municipal 


Industrial 


Number 


Population 
served by 
facilities 


Humbe-r 


New plant 


8 


25, 500 





Enlargement 
or additions 
to existing 

plant 


2 


2,300 





Replace ex- 
isting plant 


1 B 


16,600 


-- 


No project 
required 


24 


82, 700 





Undetermined 








53 



*The needs set forth in this table are based 
on presently available information. However, 
future studies and evaluations may result in 
some changes in these needs. 



^Includes 2 plants reported as having ad- 
^quate capacity, but which require replace- 
ment to provide a higher degree of treatment. 



Table HU. Status of treatment works project 
to abate pollution, July 1, 195O 





Number 


Status of project 


Municipal 


Industrial 


No formal aotion 








Abatement ordered 


~ 





Plane under preparation 








Final plans approved 


~ 





Construction awaiting 
financing 








Under construction 








Status undetermined 


18 


53 



- 79 - 



Table In. Project list municipalities and industries requiring improvements for abatement of 

pollution*, July 1, 1950 



Name 


Population 
served 


Project 
requirements ** 


Remarks 


MISSISSIPPI 
Municipalities: 


1,400 


NP 






800 


E-A 







10,000 


NP 


_ 




4,000 


NP 


_ 




1,500 


E-A 


_* 




1,500 


R 







3,000 


R 







2,500 


R 


.._ 




1,600 


NP 






1,500 


NP 


__ 




3,000 


NP 






500 


R 






5,000 


R 






1,600 


R 






1,500 


NP 






1,500 


H 






1,000 


R 






2,500 


NP 




Industries: 

30 food and iindred products . 
2 chemical and allied 




30 Und. 
2 Und, 





21 miscellaneous industries.. 





21 Und, 






needs set forth in this table are based on presently available information. 
studies and evaluations may result in some changes In these needs. 

= Replacement of existing plant. 
Und. = Undetermined. 
NP = New plant. 
E-A = Enlargement or addition to existing plant. 



However, futur 
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SOUTH CANADIAN RIVER SUB- BASIN 
(Above Texas-Oklahoma State Line) 



Description 



Geography. --This sub-basin includes only 
that portion of the South Canadian River in the 
States of New Mexico and Texas. The stream 
rises in the high eastern slopes of the 
Cimarron and Sangre de Cristo Mountains in 
northeastern New Mexico and flows in a south- 
erly direction to San Miguel County, New 
Mexico, then easterly through New Mexico and 
Texas. The stream length to the Oklahoma 
State line is approximately 600 miles and the 
drainage basin embraces about 22, 600 square 
miles of which 14, 300 are in New Mexico and 
8, 300 are in Texas. About 50 percent of the 
entire South Canadian River Sub-Basin area is 
in New Mexico and 30 percent is in Texas. The 
remaining portion is in Oklahoma. There are 
numerous short tributaries in the headwaters 
area in New Mexico which arise along the 
mountain slopes. These streams are perennial 
and serve as sources of irrigation water in the 
region. Principal tributaries in this sub-basin 
are: Verrnejo River, Cimarron River, Ocate 
Creek, Mora River, Conchas River, Pajarito 
Creek, Trementina Creek, Ute Creek, and 
Tucumcari Creek all in New Mexico; and, 
Major Longs Creek and Red Deer Creek in 
Texas. 

Topography and Geology. --The topography 
in the headwaters area in New Mexico is rough 
and broken and is cut by numerous tributaries 
which arise in the mountains at elevations of 
12, 000 feet. Below Taylor Springs, N. Mex. , 
the stream enters a narrow canyon which 
extends to Sanchez, N. Mex. Below Sanchez 
the stream enters another canyon which disap- 
pears above the mouth of the Conchas River. 
Below the Conchas, the river enters a wide 
gravelly valley. The river cuts itself deeper 
into the plains formation as it crosses the 
remaining part of New Mexico and at the Texas 



line, it lies in a canyon 300 to 400 feet deep. 
The river flows through Texas in a broad deep 
canyon 400 to 600 feet below the plains sur- 
face. The valley floor is flat and sandy from 
one-half to three-fourths of a mile in width 
and is bordered by abrupt bluffs. Lateral 
drainage 10 miles or so back from either side 
of the river, is deeply eroded. The area is 
very rough and suitable for grazing lands only. 
The plains area on either side of the river 
beyond this rough area is solidly formed and 
is very fertile. The plains give way to rolling 
prairie near the Oklahoma line but the valley 
narrows as the Texas-Oklahoma State line is 
reached. The geologic formations are sedi- 
mentary shales and sandstone o varying 
hardness, color and thickness through much 
of the New Mexico-Texas region. Easily 
eroded formations make the stream a heavy 
sand and silt carrier in times of heavy runoff. 

Stream elevations vary from 8, 000 feet at 
the source to about 1, 500 feet at the Oklahoma 
State line. 

Climate and Hydrologic Features. --The 
climate is semiarid to arid. Mean annual tem- 
peratures vary with elevation, being lower in 
the mountain regions and higher in the plains 
area. Wider extreme temperatures are found 
on the plains. 

Rainfall varies from 26 inches per year in 
the higher mountains to about 15 inches near 
Taylor Springs, N. Mex. and then increases 
eastward. The average over the sub-basin is 
about 19 inches per year. About 75 percent of 
the annual rainfall occurs from April through 
September. 

Stream flows in the sub-basin are erratic. 
Tributaries in the mountains are perennial 
streams which supply irrigation demands dur- 
ing the summer season. All other tributaries 
are intermittent in flow. 
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Average, maximum and minimum recorded 
stream flows at gaging stations in this portion 



of the South Canadian Kiver 
tabulated below: 



. Gaging station 


Drainage area 
(square miles) 


Years of 
record 


Stream flow (o.f .a.) 


Average 


Maximum 


Minimum 


South Canadian River Taylor 


2,740 
4, 000 
6,000 
11,200 
19,200 
22; 620 
250 


7 
11 
13 
14 
10 
9 
23 


197 
394 

408 
679 

22 


37,400 
63,800 
87,800 
219,000 
135,000 
122,000 











South Canadian River West, of 


Soubh Canadian River- 


South Canadian River- 


South Canadian River-- 


South Canadian River 


Vermejo River 





Economic Development 

Population. --The 1950 'population in the sub- 
basin area is, approximately 186,000. The 
principal population centers are; Raton - 
7,927, Tucumcari - 8,369, Springer - 1,566, 
Mora - 1)440, Wagon Mound - 1,132, and Roy - 

1, 127 in New Mexico; and Amarillo - 73, 737, 
Borger - 17,949, Dalhart - 5,899, Canadian - 

2, 671, and Dumas - 6, 108 in Texas. 

I nd u a it r ;y a nd La nd Use . --Agriculture, 
including livestock raising is the major indus- 
try in the sub-basin. In New Mexico farming 
is dependent upon irrigation. In the Texas 
Panhandle the principal crop is wheat raised 
on dry farmed plains lands. Cattle and sheep 
are extensively raised in both New Mexico and 

"exas. 

Extensive coal fields have been operated 
:ar Dawson, N. Mex, The fields are not 
;ing worked, due to lack of market, although 

,ie reserves of coal are large. Some coal 

ields are still operated near Koehler. Petro- 
leum and natural gas are produced in the Pan- 
handle of Texas, particularly in the central 
portion. The petrochemical industry in the 
Panhandle area is growing rapidly. Water 
supply and pollution problems are of major 
concern to these industries. Zinc smelting 
near Dumas, and at Amarillo, Tex., is an 

important industry. 



Recreational activities are of. potential 
value in the mountainous headwaters areas 
where fishing and hunting are possible. 

Use of Water Resources 

Five communities serving 12,500 persons 
use surface waters as sources of their public 
water supplies. Ground water sources are 
utilized by 21 communities serving 122,000 
persons. 

Drought conditions greatly affect rural 
ground water supplies in this portion of the 
South Canadian River Sub-Basin. 

Industries located in the New Mexico portion 
of the sub-basin utilize both surface and 
ground waters as sources of supplies. The 
industrial water needs of the chemical plants 
and refineries in the Texas portion are 
obtained mainly from well supplies. 

The conservation of water is important in 
this sub-basin and multiple water use is nec- 
essary to provide for the needs of the area, 

The Conchas Dam and Reservoir located in 
New Mexico serves as a flood control project 
and provides conservation storage for other 
water uses. About one-fourth of the drainage 
area o the South Canadian River is above this 
dam and reservoir. 



- 82 - 



Pollution Data 

Stream pollution in this sub-basin is prima- 
rily of local importance. Where waters con- 
taining sewage discharges may be used for 
irrigation of truck crops special considera- 
tions concerning the health hazard are 
involved. Oil field wastes add to the pollution 
problems in those areas where petroleum or 
gas production occurs. Natural pollution, 
caused by mineralization of the river waters 
as they course through the highly mineralized 
regions, is one of the major factors which 
limits the use of the streams for municipal 
and industrial supplies. 

Summaries of the available data on sources 
and amounts of pollution originating in this 
portion of the South Canadian River Sub-Basin, 
together with existing treatment facilities and 
requirements, are presented in tables A 12 
through Ij.2. 

Table Aia summarizes the sources o 
municipal pollution in the sub-basin. There 
are 16 communities with a sewered population 
of 101, 800 producing domestic wastes. 

Table A 12 . Sources of pollution, municipal 



Table BUJ. Sources of pollution, industrial* 









Amount of 




Sources 




pollution 


Municipal- 
ities* 


of 
pollution 

(in num- 
ber of 

munici- 


Population 
served by 
sewerage 
system 


discharged 
to water- 
course (in 
terms of 
equivalent 




palities) 




number of 








people) ** 


Having data 








on pollution 








load dis- 


15 


93,800 


25,000 


charged to 








watercourse 








Having popu- 








lation data 








available 








(Data on 








pollution 


1 


8,000 





load to 








watercourse 








incomplete 








or not 








available ) 








Total 


16 


101,800 


~ 



^Includes Incorporated or unincorporated mu- 
nicipalities; other legal bodies as sanitary 
districts, counties, towns; significant insti- 
tutions, resorts, recreational centers j or 
other population centers; and sanitary sewage 
wastes discharged by industry directly into 
watercourse. 

**Includes industrial wastes discharged into 
municipal sewerage systems. 



Industries 


Sources of 
pollution 
(in number 
of plants) 


Amount of 
pollution 
discharged to 
watercourse 
(in terms of 
equivalent 
number of 
people ) 


Producing organic 
wastes 








Producing organic 
wastes 


1 


Undetermined 


Producing inorganic 
wastes 


5 


M - 


Producing wastes of 
undetermined type 


1 


Undetermined 


Total 


7 






^-Industries having separate outlets and dis- 
charging wastes directly to watercourse. 



Table BIZ is a summary of the known indus- 
trial waste pollution sources in the sub-basin. 
There are seven such; sources of pollution, 

Table Ciz summarizes the existing munici- 
pal treatment facilities, Of the 16 sewered 
communities in this sub-basin, one {6 percent) 
serving a population of 7, 000 has no treatment 
facilities; nine (56 percent) serving 16, 500 
persons provide for primary treatment; and 
six (38 percent) serving 78,300 provide for 
secondary treatment of their wastes. 

Table Dia summarizes existing industrial 
waste treatment facilities. Five plants (71 
percent) have no treatment facilities and in 
two cases facilities were not determined, 

Table Eia summarizes the adequacy of 
existing treatment facilities. Of the 15 munic 
ipalities having treatment works, seven (47 
percent) are unsatisfactory as to capacity an 
five (33 percent) are inadequate as to opera- 
tion. No data are available regarding indus- 
trial facilities. 

Table Fia summarizes pollution abatemen 
progress in this sub-basin during the period 
from 1946 through 1949. There were four 
municipal installations serving 18, 500 person 
placed in operation during this period. No da 
are available for industrial plants. 

Table Gi2 summarizes requirements for 
municipal and industrial waste treatment 
plants. A new plant is required for one com- 
munity serving 7, 000 persons and replacemer 
o three plants serving 66,600 is required. Nt 
enlargements of existing plants are necessary 
No projects are required in the case of six 
industrial plants. 

Table H]_g summarizes the status of treat- 
ment works projects as of July I, 1950, to 
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abate pollution. Plans have been approved for 
two municipal projects. 

Table I 12 shows the project list for munici- 
palities and industries requiring improvements 
for abatement of pollution. 

It is estimated that the initial cost of needed 
municipal waste treatment facilities in the 
South Canadian River Sub-Basin (Above Texas- 
Oklahoma State Line) will be approximately 
$500, 000. This estimate is based on average 
construction costs considered reasonable for 
this area and includes treatment projects 
involving new plants, replacements of obsolete 
and inadequate plants, and improvements or 
additions to existing plants. Considered in the 
estimate is the cost for providing treatment 
of industrial wastes discharged into municipal 
sewers. 

The lack of data regarding other sources of 
industrial pollution and tbe complexities 
involved in determining the type and magnitude 
of waste treatment facilities for the various 



kinds of industries precludes an estimate of 
cost for providing needed industrial waste 
treatment facilities in the sub-basin. 

Table Cjg- Existing treatment, fadli Lieu, 
mimic Lptil 



Degree of 
treatment 
provided 


Number 


Populatior 
served 


Municipal- 
ities* 


Plants 


Primary 


9 


9 


16,500 


Secondary 


6 


6 


'IB, 300 


No treatment 


1 





7,000 



^Includes incorporated or unincorporated mu 
nieipalities; other legal bodies as sanitary 
districts, counties, towns; significant inati 
tutions, resorts, recreational centers, or 
other population centers; and sanitary aewnge 
wastes discharged by industry dJrectly into 
wa tercourse . 



Table DXS. Existing treatment facilities, industrial* 



I 




Number c 


)f industrial plantf 


3 having: 


Type industry 


plants 


Treatment 
facilities 


No treatment 
facilities 


Undetermined 
facilities 


Other raining industries... 
Food and kindred products. 


5 
1 
1 





5 



1 
1 












Total 


7 




5 


2 













^Industries having separate outlets and discharging wastes directly into watercourse. 
Table EIJ>. Adequacy of existing treatment facilities 



Existing 
treatment 
facilities 


Number 


Adequacy with relation to: 


Capacity 


Operation 


Satis- 
factory 


Unsatis- 
f ac fcory 


Unde- 
termined 


Satis- 
factory 


Unsatia- 
f ac Lory 


Unde- 
termined 


Municipal 


15 


7 


7 


1 


t! 


5 


2 


Industrial 






(No d 


ata availab] 


e) 
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Table Fj.2- Progress in pollution abatement 



Year 


Municipal 


Industrial 


Plants 
completed 


Design 
population 


Plants 
completed 


Amount of wiLte 
treated (Ir. tot-. 
of equivalent 
number of peunle) 


1946 








No data 





1947 





~ 


do 





1943 


2 


3,500 


do 





1949 


2 


15,000 


do 


__ 



Table GIZ. Requirements for municipal and 
industrial waste treatment plants* 



Requirements 


Municipal 


Industrial 


Number 


Population 
served by 

facilities 


Number 


New plant 


1 


7,000 





Enlargement 
or additions 
to existing 
plant 











Replace ex- 
isting plant 


3 


66,600 





No project 
required 


*12 


28,200 


6 


Undetermined 








1 



future studies and evaluations may re--j.lt ir 
some changes in these needs . 

1 Includes 4 plants with units of ur&'iti.-f'c;- 
tory capacity and 1 plant of undetermined ca- 
pacity, which at the present time have r. ^ 
project requirements. 

Table Kja . Status of treatment works Lrojc- 1 * 
. to abate pollution., July 1, 1950 



*The needs set forth in this table are based 
on presently available information. However, 



Status of project 


Number 


Municipal 


Industrial 


No formal action 


1 





Abatement ordered 








Plans under preparation 


__ 





Final plans approved 


a 





Construction awaiting 
financing 


_%. 


__ 


Under construction 








Status undetermined 


i 


1 
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Table I 12 , Project list municipalities and industries requiring improvements for abatement of 

pollution*; July 1, 1950 



Name 



Population 
served 



Project 
requirements x- 



Remarks 



NEW MEXICO 
Municipalities: 

Roy 

Tucumcari , 

Industries: 

1 food and kindred products. 

TEXAS 
Municipalities: 

Amarillo 

Stinnett 

Industries: 

None reported 



1,000 

7; 000 



65,000 
635 



R 
NP 

1 Und, 



Plans completed 
Plans completed 



*The needs set forth in this table are based on presently available inforirmtlon. However, futw 
studies and evaluations may result in some change a in these needs. 
**R = Replacement of existing plant, 

Und. = Undetermined. 

NP = New plant. 
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SOUTH CANADIAN RIVER SUB-BASIN 
(Bolow TPXUS- Oklahoma State Line) 



Description 



-.- ~' l ' llli:l fiub-lm.'iin roiifdstB of that 

portion of it it 1 South Canadian Hiver winch lien 
within tin: State of OUl.ihoiuu. The watershed of 
the South Canadian Ulver in Oklahoma covers 
an area of at)out 7, 100 Hectare iniliiH, It 
extend IK rofJM central Oklahoma In a (jener.- 
ally HoutheufUerly diroi tion to the junction of 
the Canadian River with the Aikanwus Hivur 
south of MuHkonee, Okla. '['In- ,'mh-baMn Is 
long and nurrow with a length of M)d mile.s and 
a width ranniiiK ft'*"" ") to /,'> niihiH. There 
arc no Important tributaries until the Little, 
River i reached, a ,'iliort distance above Cul- 
vin, Okla. The Mouth Canadian River joins 
witlii the North Canadian in the vicinity of 
Eufaulu, Okla. , about '10 mlle.H above tin: 
month of tin- Canadian Kiver. 

Tonoyraphy and (<*'<>l!>Hy,* --The river 
occupies a wide meanderlnn channel with low 
bnnkfi ucroHd the Stule to the vicinity of Nor- 
mnn, Okla, , w lit' re tin- bunk lieinhU incretiMc 
gradually to <*.0 or '10 fei't uliovc the Hlrenrn 
bed. The land.'i adjacent to the lower section of 
Hie river are heavily timbered. 

Went of TuloH'i, Okla, , the principal JJJGO- 
lofjic formatiomi are HedituiMitury HhalcH nnd 
BnndHlone. Mantward llii' forinalioiifi consist of 
older naudH trine n, jiliuleH, and lime s tone , 
Thi! rttftlly crnttfid inuUrialH of tlie western 
povtiuiui of the fmb-lmnin cnuHe heavy flilt and 
sand can- la^e l>y UKI (itream during hifdi runoff . 

Cliniute and llydrolotjit: l-'ealure^, --The 
clliinnte in the Hiih-lmHiu i temperate and 
huinlrl. Menu annual temperature tu about 
6ll'\ The nvorane annual rainfall in the 
lionia portion of the tiub-lmflin in about 3.H 
inchefl. niHlrlbntlon is fairly uniform through- 
out the yttiir. Minimum precipitation occurs 
dui'inn th tmmtliH of November, December, 
January, nnd l-'ehruury. Muxlmimi annual 
rainfall of record in thi Hub-bawin wan SO, "54 
inches in 19-OU and the minimum wus \<),?A 
indie* in 1910. 

AventH''. muxiinuin, and minimum stream 
flows of record for H ft K*"R llin on tll 



South Canadian River in Oklahoma are tabu- 
lated below: 



Gaging 
station 


Drain- 
age 
area 
(square 

miles) 


Years 
of 

rec- 
ord 


Steam flow 

(C.f.5.) 


Aver- 
age* 


Maxi- 
mum 


Mini- 
mum 


OKLAHOMA 
Bridge- 
port 


26,050 
^8 1 700 

47,370 


3 
11 

9 


543 
2,299 

8.284 


57,000 
150,000 

281.000 





65 


White - 
field 



*For water year 1947, 

Economic Development 

Population. --The 1950 population in the sub- 
basin is approximately 215, 000, The principal 
population centers are Norman - 26,972, 
Ada ~ 15,935, Holdenville - 6,191, Purcell - 
3,527, Eufaula - 2,538, and Konawa - 2,699. 

Industry and Land Use. --The greater part 
of the land in this sub-basin has some oil 
lease value and a small part of it is oil pro- 
ducing, Agriculture is the major land use. 
Corn and cotton are the principal crops. 

Cement manufacture and other non-metallic 
mineral industries including production of 
dolomite, rock and gravel, rock asphalt, and 
glass sand in the vicinity of Ada, Okla. , pro- 
duce a considerable share of the industrial 
iiu'ome of the area. 

Use of Water Resources 

Surface water sources are used by four 
communities for public water supplies serving 
about 36,000 persons. Twenty-eight commu- 
nities serving about 50, 000 persons obtain 
their public water supplies from underground 
sources. Drought conditions seriously affect 
the underground water resources and rural 
water supplies are jeopardized as a result. 
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Pollution Data 

Summaries of available data on sources and 
amounts of pollution originating in the Okla- 
homa portion of the South Canadian River Sub- 
Basin, together with the existing treatment 
facilities and future requirements, are pre- 
sented in tables Ai3 through In. 

Table A 13 shows 23 communities, serving 
66, 700 pei sons, as discharging wastes into 
the streams of this sub-basin. 

Table B 13 shows the sources of pollution 
originating from industry. Data regarding 
industrial wastes in general are not complete. 

Table Ci3 summarizes existing municipal 
treatment facilities in the sub-basin. Of the 
23 communities having sewer systems, one 
serving 2, 900 persons provides for no treat- 
Table AIJ. Sources of pollution, municipal 









Amount of 




Sources 




pollution 


Municipal- 
ities* 


of 
pollution 
(in num- 
ber of 
munici- 


Population 
served by 
sewerage 

sys bem 


discharged 
to water- 
course (in 
terms of 
equivalent 




palities) 




number of 








people)** 


Having data 








on pollution 








load dis- 


23 


66,700 


30,400 


charged to 








watercourse 








Having popu- 








lation data 








available 








(Data on 








pollution 








__ 


load to 








watercourse 








incomplete 








or not 








available) 








Total 


23 


66,700 






^Includes incorporated or unincorporated mu- 
nicipal! ties; olher legal bodies as sanitary 
districts, counties, towns; significant Insti- 
tutions, resorts, recreational centers, or 
other population centers; and sanitary sewage 
wastes discharged by industry directly into 
watercourse. 

**Inoludes industrial wastes discharged in- 
to municipal sewerage systems. 



menl, six (26 percent) serving 6, 000 persons 
provide for primary treatment; and 16 (70 
percent) serving r >7, ttOO persons provide for 
secondary treatment In-fore discharging their 
wastt-a into the streams, 

TabU- Di3 summarize h existing industrial 
wastes treatment facilities in the sub-basin. 
No data are available regarding these facili- 
ties. 

Table E 13 summarises, adequacy of existing 
treatment facilities in the sub-bahin. Of the 
23 municipal treatment facilities, 12 (52 per- 
cent) are inadequate as to capacity and four 
(17 percent) are inadequate as to operation. Nc 
data are available as to the adequacy of indus- 
trial waste treatment plants. 

Table Fit Hummariant-.s the progress made ii 
pollution abatement for the period 1946 througl 
1949. There were two municipal treatment 
plants placed in operation to serve 21,000 per- 
sons during this period. No data are available 
for industrial plants. 

Table CD aunimarlvius requirements for 
wanto treatment facilities for the sub-basin. 
Requirements Cor municipal treatment plants 
include; one new plant to serve 2, 900 persona; 
15 enlargements of existing plants serving 
40,300 persons and replacement of one plant 
serving 2,000 persons. There are no data 
available for industrial plants. 

Table 11^ 3 summariacs the status of treat- 
ment workw projects for pollution abatement 
aa of July I, 19&0, One community has plans 
under preparation. There arc no data for the 
status of industrial plants. 

Table I t1 shows the project list for munici- 
palities and industries requiring improve- 
ments for abatement of pollution. 

It in estimated that the initial cost of needed 
municipal waste treatment facilities in the 
South Canadian River Sub-Basin {Below 
Texas -Oklahoma State Ltne) will be approxi- 
mately $1,000,000. This estimate is based on 
average connlruclion costs considered reason- 
able for this area and includes treatment proj- 
ects involving new plants, replacements of 
obsolete and inadequate plants, and improve- 
ments or additions to existing plants. Consid- 
ered in the estimate is the cost for providing 
treatment of industrial wastes discharged into 
municipal sewers, 

The lack of data regarding other sources of 
industrial pollution and the complexities 
involved in determining the type and magnitude 
of waste treatment facilities for the Industries 
precludes an estimate of coat for providing 
needed industrial waste treatment facilities in 
the sub -basin, 



pui.LUbj.on,, industrial* 



Industries 


Sources of 
pollution 
(in number 
of plants) 


Amount of 
pollution 
discharged to 
watercourse 
(in terms of 
equivalent 
number of 
people ) 


Producing organic 
wastes 








Producing organic 
wastes 


X 5 


Undetermined 


Producing inorganic 
wastes 


*5 


--. 


Producing wastes of 
undetermined type 


117 


Undetermined 


Total 


2 122 






-Represents live sources producing both or- 
ganic and inorganic wastes. 

2 Total adjusted to correct for duplication 
noted in footnoi-- marlcc'd LI.u?., 1 . 



Table Ci3- Fxisting treatment facilities, 
municipal 



Degree of 
treatment 
provided 


Number 


Population 
served 


Municipal- 
ities *- a 


Plants 


Primary 


6 


6 


6,000 


Secondary 


16 


17 


57, 800 


No treatment 


1 





2j9GO 



^Industries having separate outlets and dis- 
charging wastes directly to watercourse. 



^Includes incorporated or unincorporated mu- 
nicipalities; other legal bodies as sanitary 
districts., counties., towns; significant insti- 
tutions, resort Sj recreational centers, or 
other population centers; and sanitary sewage 
wastes discharged by industry directly into 
watercourse . 

"One municipality has two secondary plants. 



Table D 13 . Existing treatment facilities, industrial* 







Number c 


)f industrial plants 


i having: 


Type industry 


plants 


Treatment 

facilities 


No treatment 
facilities 


Undetermined 
facilities 


Oil production industry... 


5 
117 


~ 





5 
117 












Total 


122 






122 













* Industries having separate outlets and discharging wastes directly into watercourse, 
Table 3.3. Adequacy of existing treatment facilities 



Existing 
treatment 
facilities 


Number 


Adequacy with relation to: 


Capacity 


Operation 


Satis- 
factory 


Unsatis- 
factory 


Unde- 
termined 


Satis- 
factory 


Unsatis- 
factory 


Unde- 
termined 


Municipal 


23 


11 


12 





19 


4 





Industrial 






(No < 


at a availab" 


*) 







R5J- 



- 89 - 



Table F' i} . Progress in pun 







Municipal 


IT 


limit 


Year 


Plants 
completed 


Design 
population 


PJnnlH 
completed 


( 
t 


1946 





__ 


NIJ data 




1947 





~ 


do 




1948 





-- 


do 




1949 


2 


21,000 


do 





Amount of wfinta 
treated ( In tormn 
of equJvaJent 
number of people) 



Table G 13 . Requirements for municipal and 
industrial waste treatment plants* 



Requirements 


Municipal 


Industrial 


Number 


Population 
served by 

facilities 


Number 


New plant 


1 


2; 900 





Enlargement 
or additions 
to existing 
plant 


'15 


40,300 





Replace ex- 
isting plant 


1 


2,000 


_ 


No project 
required 


7 


21,500 


-., 


Undetermined 





__ 


J22 



needs set forth in this table are bnaea 
on presently available information. However, 
future studies and evaluations may result in 
some changes in these needs. 



a rnojutlpii 4 plfmlN whoro axJriLlnR unlit! 
(ulpqimlo iJiipfKjJly, but whUsh roquirti mltULIon 
fil nn.lt n to provide u hlfihur dofjroo of troat- 
ment . 



II] |. fiUUm of treatment workn projoul 
to abate pollution, July 1, 19,'X) 



Stutun of project 


Number 


Municipal 


IndualrJ.n 


No formal notion 


14 





Abatement ordered 


_ 


-- . 


Plunn undor preparation 


i 


- 


Final plann approved 








ConDbruolion uwfiJtirip 
flmmolnR 






Under aonniruotJon 








JJtaLuft undetermined 


?. 


12% 



Table Ii 3 . Project list-municipalities and industries requiring improvements for abatement of 

pollution*, July 1, 1950 



Name 


Population 
served 


Project 
requirements** 


Remarks 


OKLAEfOMA 
Municipalities: 
Ada 








Cusfcer City 






--r 


Hartshorne 









Hinton 









Holdenville 









Hydro 


















Minoo 






__ 











Noble 






- 


Normun 









Purcell 









Stigler 


1.200 







Stratford 






_ 


Thomas 









Tuttle 


800 




-~ - 


Weatherf ord 


4,000 




-_ 


.Industries: 
5 oil produclion industry... 
117 miscellaneous industry.. 




5 Und, 
117 Und. 






*The needs set forth in this table are based on presently available information, 
studies and evaluations may result in some changes in these needs. 

= Enlargement or addition to existing plant. 
R = Replacement of existing plant. 
Und. = Undetermined. 
NP = New plant. 



However, future 
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WASHITA RIVER SUB- BASIN 



Description 



Geography. r -The Washita River arises in 
Hemphill County, Texas, and flows in a gener- 
ally easterly direction through the Texas Pan- 
handle and western Oklahoma to near Paul's 
Valley, Okla, , where it turns southeast and 
enters the Red River near Denison, Tex. The 
Washita is the principal tributary of the Red 
River in Oklnhoma. The stream has a total 
length of about 500 miles and embraces a 
dtainage area of 8,100 square miles, of which 
7, 640 are in Oklahoma and 460 are in Texas. 
The drainage sub-basin is long and narrow 
and it is bounded on the north by the Canadian, 
on the east by tlie Lower Red and on the south- 
west by the Upper Red River Sub-Basin. 

Topography and Geology. --The drainage 
sub-basin is composed of two characteristic 
areas. The western half is in the semiarid 
plains country of Texas and Oklahoma and the 
eastern half is in the rolling plains of central 
Oklahoma. Elevations in the sub-basin vary 
from about 3,000 feet at the headwaters to 
about 500 feet near the mouth. The average 
stream slope it> about two and one-half feet per 
mile in the lower 250 miles of the river. The 
stream flows in a fairly stable and well- 
defined channel with steep banks. The over- 
flow plain is generally cultivated. Vegetation 
on the mountain ridges in the eastern third of 
the sub-basin is post and blackjack oak and 
grass prevails in the western third. Serious 
erosion occurs on the uplands in the sub-basin, 

Climate and Hydi-glogic Features. --The 
annual average temperature in the sub-basin 
is 61. 5 F. , with an average of 59. 5 F. in the 
upper and 63, 4 F, in the lower portion of the 
sub-basin. Temperatures range from a maxi- 
mum of 116 F. to a minimum of -17 F. Pre- 
cipitation ranges from 22 inches per year in 
the upper part of the- sub-basin to 38 inches 
per year in the lower part. Coincidence of low 
rainfall and very hot weather in July and 
August often give rise to severe drought con- 
ditions. It is entirely possible for crops to be 
injured by both flood and drought in the same 
year, since storms of cloudburst intensity are 
not infrequent and often give rise to damaging 
floods when they occur. Recorded average, 
maximum, and minimum stream flows at 
various gaging stations are presented in tabu- 
lar form in the next column; 



Gaging 

station 


Drain- 
age 
area 
[square 

miles) 


Years 
of 
rec- 
ord 


Stream flow 

(c.f.s.) 


Aver- 
age 


Maxi- 
mum 


Mini- 
mum 


OKLAHOMA 


1,990 
3,230 

4,760 

5,390 
V, 310 


12 

10 
7 

9 
10 


170 
343 

1, 712 


26,900 
12,000 
38,000 

22,000 
91, 300 


1 

7 
26 

24 

17 


Carnegie. . . 


Pauls 
Valley. . . 
Durwood, , . 



Economic Development 

Population. --The 1950 population in the aub- 
basin area is approximately 186, 000. The 
principal population centers all in Oklahoma 
are: Chickasha - 15,753, Clinton - 7,545, 
Pauls Valley - 6,867, Anadarko - 6,164, 
Sulphur - 4, 373, and Cordcll - 2, B78. 

Industry and Land, Use. -"Farming and 
ranching areas about equally divide the 
Washita Sub-Basin. Wheat, corn, and forajje 
crops are dominant in the western portion and 
cotton dominates the central and eastern por- 
tions. There are about 200 cotton ftiua, com- 
presses, and oil mills operating in the sub- 
ba&in, in addition to several other types of 
industrial plants which process products of the 
area. 

The sub-basin contains some major gaih 
fields, as well as highly productive oil wells 
of the "Anadarko Basin, " Oil refineries are 
located along the south-central border of the 
sub-basin. 

Gypsum, limestone, asphalt, granite, and 
clay are available commercially in the area. 

Use of Water Resources 

Nearly all of the communities in the sub- 
basin have public water supplies, the majority 
of which are obtained from ground water 
sources. Five communities utiliae surface 
supplies to serve about 32,000 persons. Two 
of these communities, Anadarko (6, 164) and 
Chic kasha (15,753), draw their supplies from 
the main stem of the Washita River. Twenty- 
nine communities use ground water sources of 
supply to serve about 36,000 persons. 
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The development of plans for better utiliza- 
tion of waters in the sub-basin has been under- 
taken by the Oklahoma Water Resources Com- 
mittee, 

Better facilities for recreation and wildlife 
conservation are needed in the sub-basin. 

Pollution Data 

The Washita River and many of its tributa- 
ries are grossly polluted. Some pollution is 
caused by oil well drainage. Pollution affects 
water supplies in the sub-basin which are 
derived from surface water sources. 

Summaries of available information on 
amounts and sources of pollution originating 
in the Washita Sub-Basin, together with exist- 
ing treatment facilities and requirements, are 
presented in tables Ai4 through In. 

Ta"ble A;U. Sources of pollution, municipal 









Amount of 




Sources 




pollution 


Municipal- 
ities* 


of 
pollution 
(in num- 
ber of 
munici- 


Population 
served by 
sewerage 

system 


discharged 
to water- 
course (in 
terms of 
equivalent 




palities) 




number of 








people)** 


Having data 








on pollution 








load dis- 


X 30 


62,400 


29,200 


charged to 








watercourse 








Having popu- 








lation data 








available 








(Data on 








pollution 


-- 








load to 








watercourse 








Incomplete 








or not 








available) 








Total 


30 


62,400 


~ 



^-Includes incorporated or unincorporated 
.municipalities; other legal bodies as sanitary 
districts, counties, towns; significant insti- 
tutions, resorts, recreational centers, or 
other population centers; and sanitary sewage 
wastes discharged by industry directly into 
watercourse. 

-K*Includes industrial wastes discharged into 
municipal sewerage systems, 

Includes two municipalities that have 
planned construction of sewer systems. 



Table Ai/. summarizes the pollution reaching 
the sub-basin, streams from municipal sources. 
There are a total of 30 sewereu communities 
serving an estimated population of 62,400 per- 
sons. 

Table Bj.4 summarizes the inch, ^ trial waste 
pollution sources in the sub-basin. 

Table C/ t shows the number of i-xisting 
municipal treatment facilities. Of the 30 cities, 
five (17 percent) serving 13,100 persons do not 
provide any treatment for their wastes; 16 
(53 percent) serving 15,900 persons, provide 
for primary treatment; and nine (30 percent) 
serving 33,400 provide for secondary treat- 
ment before discharging their wastes into the 
sub-basin watercourses. 

Table Dl/, summarizes existing industrial 
waste treatment facilities. 

Table El/, summarizes adequacy of existing 
waste treatment facilities. Of the 25 municipal 
installations, ?.Z (PR percent) are inadequate 
as to design and 15 {60 percent) are inadequate 
as to operation, 

Table FH shows the progress made in pol- 
lution abatement in the sub-basin during the 
period 1946 through 1950. 

Table G]_4 summarizes the requirements for 
waste treatment plants in the sub-basin. New 
plants are required in the cases of five com- 
munities serving 13,100 population; enlarge- 
ments or additions are required for 14 munic- 
ipal installations serving 24,700 persons and 
eight installations serving 7,000 persons 
require replacement. 

Table H^ summarizes the status of treat- 
ment works projects for pollution abatement 
as of July 1, 1950, Six municipalities had plans 
in the process of preparation. 

Table Ij 4 shows the project list for munici- 
palities and industries requiring improve- 
ments for abatement of pollution. 

It is estimated that the initial cost of needed 
municipal waste treatment facilities in the 
Washita River Sub-Basin will be approximately 
$1, 000, 000. This estimate is based on average 
construction costs considered reasonable for 
this area and includes treatment projects 
involving new plants, replacements of obsolete 
and inadequate plants, and improvements or 
additions to existing plants. Considered in the 
estimate is the cost for providing treatment 
of industrial wastes discharged into municipal 
sewers. 

The lack of data regarding other sources of 
industrial pollution and the complexities 
involved in determining the type and magnitude 
of waste treatment facilities for the industries 
precludes an estimate of cost tor providing 
needed industrial waste treatment facilities in 
the sub-basin. 
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Table D 1( ;. flovmv : of pollution, industrial* 







Amount of 






pollution 




Sui'rues of 


discharged to 


Industries 


pollution 
(in number 


watercourse 
(in terras of 




r' plants) 


equivalent 






number of 






people) 


Producing organic 






wastes 






Producing organic 
wastes 


1 2 


Undetermined 


Producing inorganic 






wastes 






Producing wastes of 


n 




undetermined type 






Total 


2 15 






1 Roproi;oiit,[! two lioui'CM 1 ;! a I no lir.Unl fi" 
producing hioi'itmilc uaiitcn. 

2 Tobnl ii'ljwiti'tl U) corivi't Cur dupM t'u Unn 
no lod in fuulnoU' marital tlnni, '. 



iiiK troaliiK'nt fiic ! L i ll 
limn id pa! 



Degree of 
treatment 
provided 


Number 


Populalioi 
nerved 


Municipal- 

ItlOfiH 


Plan LCJ 


Primary 


In 


In 


1 V*()0 


Secondary 


9 


y 


J.'l^.QO 


No treatment 


i 





U, U)0 



x-lndustrips hfiving separate outlottj and di's - 
char nifj v/asttifi directly to uatercourae. 



1 ;); other loijal bortloii a.'i iiimlU 
flliiLrioUi, t'ounUefij tovnin; nL|rn[f I can I. inu 
buUtmn, ronui'l.n, j'CdroaUonal ycntiu-n^ in- 
other pupulatlon ot'iiti'i-n; and onn! Uit\v iH'Wi\i 
vmf!t(Mi d i (jcluu'ftfHl by indnnti-y <tj n>c! I, [y Int.u 
walnrisoiu'nt!. 



Table Dj./ f . Existing tvoatmont I'acULUi'n, ImUuitrlalH 







Niu 


Type industry 


plants 


Troulmon 
faollibl 


Oil production industry.... 
Products of petroleum arid 


13 
2 












To baJ 


15 


i) 









Number of .Inrluolrial plantu havlnj;: 



No li'oft linen 1, 
f no 111 I ton 



Untlo LormLno 1 
faclU timt 



*JndustrJea having separate oufcleta and dlBcluir/iJK wanton dlroctly Into 
* Table EI,;. Adequacy of exioUnfj IrcutJiic-nl FiuslHUi' 



Existing 
treatmen t 
facilities 


Number 


A 


do 


Capacity 


Satis- 
factory 


Unsatis- 
factory 


Municipal 


?5 


2 


22 


Industrial 


9 


3 


6 



Adequacy with relation to: 





OporaUori 


thido- 


,'iiitin- 


IJnfiatiii" 


llndu- 


lovmlnod 


Cfie U>ry 


f no tory 


Lsirmlno 


1 


.__ 


..._ ,. 


'i 





_. 









Table F^,. Progress in pollution abatement 



Year 


Municipal 


Industrial 


Plants 
comple ted 


Design 
population 


Plants 
completed 


Amount of waste 
treated (in terras 
of equivalent 
number of people) 


1946 








Ho data 





1947 








do 


__ 


1943 


1 


20,000 


do 





1949 


2 


4,000 


do 


-- 


1950 








do 






Table Gi4. Requirements for municipal and 
industrial waste treatment plants* 



Requirements 


Municipal 


Industrial 


Number 


Population 
served by 

facilities 


Number 


Hew plant 


5 


13, 100 


5 


Enlargement 
or additions 
to existing 
plant 


14 


24,700 


6 


Replace ex- 
isting plant 


8 


7,000 





Ho project 
required 


2 


16, 800 


3 


Undetermined 


1 


800 


1 



However, future studies and evaluations ma r , 
result in some changes in these needs. 



Table HI/,. Status of treatment works pro.I-ci, 
to abate pollution, Julj 1, 1950 



Status of project 


Number 


Municipal 


Incua..*lal 


No formal action 


18 





Abatement ordered 





~ 


Plans under preparation 


6 


3 


Final plans approved 


2 


-- 


Construction awaiting 
financing 





__ 


Under construction 


2 





Status undetermined 





9 



xThe needs set forth in this table are 
based on presently available information. 



Table Ij./,. Project list municipalities and industries requiring improvements for abatement, of 

pollution*, July 1, 1950 



Name 


Population 
served 


Project 
requirements ** 


Remark ti 


OI:LAHOI IA 

Municipalities: 


420 


R 






6,400 


NP 


__ 




400 


R 







1,700 


R 







840 


E-A 


-- 




1,100 


NP 


_- 




7,200 


E-A 


__ 




850 


E-A 







1,500 


R 







050 


E-A 







450 


E-A 







320 


E-A 







480 


NP 







600 


NP 







3,000 


E-A 


__ 




2jOOO 


E-A 







1,800 


E-A 


__ 




1,200 


E-A 


__ 


Ml. View. * 


1,000 


E-A 


_*_ 




4, 500 


NP 





P. V. State Hospital 


850 


R 







400 


H 







1,000 


R 







3,900 


E-A 







1,400 


E-A 







500 


E-A 






430 


E-A 






800 


R 





idustries; 
10 oil production industries 
2 products of petroleum*.*. 




4 NP, 6 E-A 
1 Und, 1 NP 






*The needs set forth in this table are based on presently available information, 
studies and evaluations may result in eorao changes in these needs. 
**E-A = Enlargement or addition to existing plant, 

R = Replacement of existing plant. 

Und, = Undetermined. 

NP = New plant. 



However, futur 
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UPPER RED RIVER SUB- BASIN 
(Above Denlson, Tex. ) 



Description 



Geography, --The Red River rises in the 
high plains section of the Texas Panhandle at 
an altitude of about 4, 000 feet. The river 
flows eastward across the Texas Panhandle to 
the 100th meridian from which point eastward 
it becomes the boundary between Texas and 
Oklahoma. The stream continues eastward 
past the 100th meridian to its junction with the 
Washita River near Denison, Tex. which point 
marks the eastern end of the Upper Red River 
Sub-Basin. From its source to Denison, the 
stream is about 540 miles in length and the 
drainage area embraces about 30,500 square 
miles of which 21, 700 are in Texas, 8, 750 are 
in Oklahoma and 50 are in New Mexico. The 
upper 300 mile reach o the river is known as 
"Prairie Dog Town Fork". The principal 
tributaries are the Wichita, Little Wichita, 
Pease, Salt Fork, North Fork, Cache and 
Beaver Rivers. 

Topography and Geology. --The headwaters 
area is semiarid in character and the river 
develops from a network of small streams. 
Slopes are steep and flows are intermittent 
except in flood. The main river bottom 
through western Oklahoma is poorly defined 
and shifts in the sandy waste. East of the 
"bad lands" lie the rolling plains section of 
Texas and Oklahoma. The rugged Wichita 



Mountains form the northern divide, 

Climate and Hydrology. --The climate of 
this portion of the Upper Red River Sub-Basin 
may be considered as moderate except for the 
semiarid section at the headwaters of the 
river. The average annual temperature 
approaches 65F, , winters are generally mild 
and the summers are hot. High wind veloci- 
ties are common most of the year in the west- 
ern portion of this sub-basin. 

The annual rainfall averages 21 inches in 
the headwaters area and increases gradually 
to 27 inches at the mouth of the North Fork 
and to 37 inches further downstream to the 
confluence with the Washita River. The major 
portion of the rain falls in the late spring and 
summer with highest intensity of precipita- 
tion in the early spring. 

Runoff varies generally as the rainfall. In 
the upper portion of the watershed stream 
flows are erratic and even intermittent above 
the mouth of the Little Wichita River. High 
temperatures, high evaporation and absorp- 
tion account for most of the runoff in the 
upper basin area. Runoff increases progres- 
sively in the area below the Little Wichita 
River. Recorded values of average, maximum 
and minimum flows at gaging stations along 
the streams are tabulated below: 



Gaging station 


Drainage area 
(square miles) 


Years of 

record 


Stream flow (c.f.s.) 


Average 


Maximum 


Minimum 




22,230 
29/60 
36,330 
1,390 
4,360 
3,105 
7,310 


11 
9 
9 
24 

10 
11 

10 
19 


12 

5,543 

99 
415 
354 
1,712 


6,650 
197,000 
168,000 
201,000 

27,400 
50,000 
91,300 



43 
48 
12 


6 
17 



















Economic Development 

Population. --The 1950 population of the 
Upper lied River Sub-Basin is approximately 
560, 000, about 10 percent of which reside in 
the high plains area. The remainder live in 
the rolling prairie area of Oklahoma and 
Texas with approximately 50 percent residing 
in Texas and 40 percent in Oklahoma. The 
largest city in the Upper Red River Sub- 
Basin is Wichita Falls (65,000) which is the 
industrial center of the region. Other prin- 



Duncan - 15, 260, 
5, 449, Mangum 



cipal population and trading centers are: 
Lawton - 34,527, Ardtnore - 17,831, 

Altus - 9,548, Frederick - 
- 4, 257, and Sayre - 3, 356, 
all in Oklahoma; and Denison - 17,444, 
Vernon - 12,684, Childress - 7,585, Here- 
ford - 4,808, Quanah - 4,594, Wellington - 
3,669, Henrietta - 2,820, Canyon - 4, 349, 
Paducah - 2, 940 and Clarendon - 2, 572 in 
Texas. 

Industry and Land Use_. --Agriculture and 
livestock raising are important occupations 
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in the sub-basin. Dry farming is practiced in 
the western portion of the sub-basin with 
wheat being the principal crop produced. Con- 
siderable acreage is also urigated from 
ground water sources in the Panhandle dis- 
trict. Numerous, truck farms in the Hereford, 
Tex. area are highly productive of potatoes 
and lettuce particularly. Move diversified 
farming is practiced in the eastern portion of 
the sub-basin, cotton, corn, alfalfa, grains, 
dairy products, vegetables, and poultry are 
principal products. Grazing is carried out 
extensively on the high plains portion nf the 
watershed. 

Extensive petroleum and gas fields are 
located in this region and form the basis for 
industries associated with these resources. 
Wichita Falls, Ardmore, and Lawton arc cen- 
ters of petroleum processing. Food process- 
ing, textiles,, meat packing, cement, and wood 
products manufacturing are carried out in the 
sub-basin area. 

Future agricultural development depends 
upon soil and water conservation practices. 

Use of Water Resources 

Public water supplies in the sub-basin area 
are taken both from surface and ground water 
sources, Surface supplies are often inadequate 
because of erratic stream flows. Underground 
water is available in large quantities but in 
some areas contains a high concentration of 
fluorides. Both surface and ground waters arc 
excessively hard from contact with natural 
mineral deposits and softening is essential in 
many instances. In the eastern portion of the 
sub-basin, ground waters are apt to have very 
highmincral contents which make them undesir- 
able for general use. 

There arc 19 communities in the sub-basin 
which use surface water supplies to serve 
about 117, 000 persons and 81 communities 
obtain their public water supplies from under- 
ground sources to serve about 115,000 persons, 

Industrial water supplies for the largo oil 
refining operations in the sub-basin arc taken 
from surface sources.; other industries un- 
well supplies mainly. The use of ground 
water, for irrigation especially in the plains 
area, has increased considerably in the past 
few years. Excessive withdrawal from the 
underground sources has created a water sup- 
ply problem because the water bearing strata 
are not being recharged satisfactorily. 

There are few recreational areas in the 
sub-basin. Lakes Texoma, Lawtonka and 
Murray are the principal bodies of water 
ivailahle for recreational purposes, 

Supplemental water is a need in the western 
portion of the sub-basin if ultimate develop- 
ment of farming is to be achieved in that area. 
Problems in Lhc Upper Red River Sub-Basin 
arc those of water conservation, 



Pollution Dal, i 

Most communities in the sub-basin provide 
for treatment of their sewage to a jjre.iter or 
lesser degree before discharge to the 
streams. Low summer stream UOWH make 
sewage treatment necessary if nuisance con- 
ditions are to be avoided. Wastes from petro- 
leum and gas production and processin}} com- 
plicate the pollution problem in some areas, 
Natural pollution caused by mineralisation of 
the Upper Red River as it courses through the 
hijjhly mineralised region is one of the major 
factors which limits Hi use for municipal and 
industrial supplies,. 

Summaries of available data on the .sources 
and amounts of pollution originating iu Iho 
Upper Red River Sub-Basin, together with 
existing treatment facilities ami reqmrumenls, 
art: presented in tables Aj 5 through I 1So 

Table A 15 presents a summary of municipal 
pollution sources in the sub-basin. There arc 7 1 
sewered communities serving <V72, 300 piil'Honw 
which discharge their domestic wastes to the 
watercourses. 

Table R 1S summarises the industrial waste; 
pollution sources in the sub-basin. The.ri! are 99 
such sources listed. 

Table Cu summari7.es the existing munici- 
pal waste tveatmentfacililies in the .sub -has in. Of 
tin.: 71 sewretl com muni Lies, five (fit; von per- 
cent) serving 17,400 persons provide no treat- 
ment; 32 (44 percent) serving 46, 900 persons 
provide for primary treatment; and, 31 (49 
percent) serving 20H, 000 provide for second- 
ary treatment before discharging their wustoK 
into Ihe sub-basin .streams , 

Table nis summarises the existing indtiH- 
trial waste treatment facilities found in the 
sub-basin. These data are not complete us to 
type of industry, 

Table Eis presents the adequacy of existing 
wuHtu treatment facilities in the sub-basin. Of 
the. 68 municipal waste treatment facilities 44 
(6S percent) are inadequate as to capacity and 
39 (57 percent) are unsatisfactory as to opera- 
tion. No data are available for industrial 
plants. 

Table Fjs summaris-.eK the pollution abate- 
ment progress rrmde in the .sub-basin during 
the period 1946 through 1949. No process is 
indicated. 

Table Gi 3 summarises the requirements for 
municipal and industrial waste treatment 
facilities in the Upper Red River Sub-Basin, 
New plants .are required by five communities 
Revving 17,400 persons; additions aro required 
by 29 communities serving 1'H, 100 persons 
and replacement of existing facilities U 
required by 20 communities serving 35,400 
persons. No data are available for industrial 
plants. 

Table ll ls shows the status of pollution 
abatement projects in the sub-basin as of July 
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The lack of data regarding other sources of 
industrial pollution and the complexities 
involved in determining the type and magnitud 
of waste treatment facilities for the many and 
varied kinds of industries precludes an esti- 
mate of cost for providing needed industrial 
wnsU 1 treatment facilities in the sub-basin. 



Table Ui^, Sources of pollution, industrial* 



Industries 


Sources of 
pollution 
(in number 
of plants) 


Amount of 
pollution 
discharged tc 
water'i!od."se 
(in terms of 
equivalent 
number of 
people ) 


Producing organic 
was lea 








Producing organic 
waetea 


v. 


Undetermined 


Producing inorganic 
wfiates 


3 





Producing wastes of 
undetermined type 


95 


Undetermined 


Total 


a 99 






hnving separate out3.ete and dis- 
waotos dirccLly to watercourse. 

thi'ee Bourccs also listed as pro- 
ducing Lnoi't'anlc waat,ea. 

a Tnta] Qdjuelod to correct for duplication 
nolod Ln footnote marked thus, 1 . 

Table C 19 . Exif3tin{! treatment facilities, 
municipal 



Dagree of 
treatment 
provided 


Number 


Population 
served 


Municipal- 
ities* 1 


Plan ta 


Primary 


32 


32 


46,900 


Secondary 


33 


3G 


208,000 


Ho treatment 


5 





lVi-400 



itt InihHitrlal wimLiin 
nnmtolptil Mt'woi'a|;i' nytiti'iiui. 



Klneludoo Incorporated or unincorporated 
munlnJ-palltles; other legal bodies as sanitar; 
dioLrlcbo, counties, towns; significant inert!- 
l.uttona, reeortH, recreational centers, or 
olhur population centers; anrl aanltary sewage 
waotoa rtlBohar^erl by induatry directly into 
walcrcourso. 

1 0ne municipality has three plants, a 
prJmary and two secondary planta. 
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Table D 1S . Existing treatment facilities, industrial* 







Number < 


3f industrial plant 


3 having: 


Type industry 


plants 


Treatment 
facilities 


No treatment 
facilities 


Undetermined, 
facilities 


Oil production industry,,.. 
Leather and leather pro- 


3 




1 


3 



Primary metal industries... 


1 
1 





1 

o 








93 






93 












Total = ..., 


99 




? 


96 













^Industries having separate outlets and discharging wastes directly into watercourse. 



Table Ei 5 . Adequacy of existing treatment facilities 



Existing 
treatment 
facilities 


Number 


Adequacy with relation to: 


Capacity 


Operation 


Satis- 
factory 


Unsatis- 
factory 


Unde- 
termined 


Satis- 
factory 


Unsatis- 
factory 


Unde- 
termined 


Municipal 


68 


24 


44 





2S 


39 


1 


Industrial 


11 


-- 





1 





~ 


1 



Table F I5 . Progress in pollution abatement 



Year 


Municipal 


Industrial 


Plants 

completed 


Design 
population 


Plants 
completed 


Amount of waste 
treated (in terms 
of equivalent 
number of people) 


1946 








No data 





1947 








do 


__ 


1943 





~ 


do 





1949 





~ 


do 


__ 
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lauae 



. ntsquj.i'eHiezii.H ior municipal ana 
industrial waste treatment plants* 



Requirements 


Municipal 


Industrial 


Number 


Population 
served by 

facilities 


Number 


Hew plant 


5 


17,400 





Enlargement 
or additions 
to existing 
plant 


a 29 


143,100 





Replace ex- 
isting plant 


20 


35,400 





Mo project 
required 


18 


76, 100 





Undetermined 


1 


300 


99 



*The needs set forth in this table are based 
on presently available information. However, 
future studies and evaluations may result in 
eoane changes in these needs. 



plants wnere existing um-&s are 
of satisfactory capacity, but which require 
additional units to provide a higher degree of 
treatment. 



HIS- Status of treatment works project 
to abate pollution, July 1, 1950 



Status of project 


Number 


Municipal 


Industrial 


No formal action 


21 


__ 


Abatement ordered 





~ 


Plans under preparation 


3 





Final plana approved 


~ 





Construction awaiting 
financing 


~ 


__ 


Under construction 


3 





Status undetermined 


28 


99 
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Table I 13 . Project listmunicipalities and industries requiring improvements for abatement of 

pollution,* July 1, 1950 



Name 


Population 
served 


Project 
requirements** 


Remarks 


OKLAHOMA. 
Municipalities: 


900 


E-A 






15,700 


E-A 


<--H 




400 


E-A 


_-, 




1 300 


R 


_*~ 




400 


E-A 


__ 




10 j 000 


E-A 







800 


E-A 







4,500 








1_,200 


E A 







740 


F-A 






900 








800 


F-A 






IjSOO 


HP 






2,200 


E-A 






5 000 








600 


E-A 






3 300 








1,500 


R 






800 


R 






300 


Und, 






1 000 


NP 






900 


R 






1 200 


E-A 




State Reformatory (Granite).. 


540 
1 200 


E-A 







1 500 


E-A 






2 000 


NP 






2,400 


E-A 






1 400 






Industries: 
3 oil production industry. . . . 

TEXAS 
Municipalities: 


1 900 


3 Und. 







4 500 








1 400 


E-A 






2 400 


F-A 






760 








1 800 


F-A 






940 








5 600 








600 




*"**" 




470 




"*"* 




2 000 








ftlO 




Construction initiated 
or completed 








oi-i | 




1 400 




""" 




3 400 




F-f-i 




16 500 




*. 




760 


V-A 


MM 




1 000 


R 


***" 




3 100 


R 1 










or completed 



See footnotes at end of table 
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Mnl, -mimlclpnllUnii unil Iiuimitrlou requiring Jmprovemenls for atatemenb of 
P"lluUcii,x .Inly I, l ( J'j(l~- ConlLnued 
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Remarks 



Construction initiated 
or completed 



Ti|u iii'l. I'urUi In Uild Uililo ari v btxnntl on proanntly available information. However, 
lien mill fvuhial.loMii inny rciin'lL In nomi 1 chftiifHH) Jn lliooe 
)':ii)ai'i;i>iii''iil, in' mill II, I cm |,o nxluUn^ 
I, (tl 1 cxIiiUni; planl. 



tlou p.lnnt, 
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LOWER RED RIVER SUB- BASIN 
(Below Denison, Texas) 



Description 



geography. --The Lower Red River Sub- 
Basin includes all of that portion of the Red 
River drainage area from Denison, Tex. to 
the Mississippi River. The stream is approx- 
imately 760 miles in length and the drainage 
basin covers an area of approximately 27, 500 
square miles, of which 9, 450 are in Texas, 
8, 150 are in Oklahoma, 5, 400 are in Louisiana 
and 4, 500 are in Arkansas. Eastward from 
Denison, Tex. the stream flows in a general 
easterly direction forming the boundary 
between Texas and Oklahoma and Texas and 
Arkansas, Shortly afterwards it turns sharply 
southward and flows south into Louisiana to 
beyond Shreveport where it again turns east- 
ward and flows in a southeasterly direction to 
Alexandria, La. and to its junction with the 
Mississippi River at the southwest boundary 
point between Louisiana and Mississippi. The 
river below Alexandria, La. is known as the 
"backwater region" and extends from 
Alexandria to the river mouth approximately 
120 miles distant. This is a low swampy tim- 
bered area. 

Principal tributaries below the Washita 
River at Denison are; Blue, Boggy, Kiamichi, 
Little, Sulphur, Cypress, Bayou Dorcheat, 
and Ouachila Rivers, 



Topoijvapliy_aiuj (jj-oU'tty. --Through eastern 
Oklahoma ttie rivei pi, mi it) bro.ul and i -, pilr . 
ticularly suited to farininn. Stream slopes 
average about one fool per mile. As the 
stream approaches I ,oui Main Hie i cmnlry 
becomes a rolling plain which is heavily 
wooded with pine in the uplands and hardwoods 
in the bottom. The river (liaimel bet tunes wcl 
defined and widens to 1, '>00 feet or mure'. 
Stream slopes are reduced to 0. '> foot per 
mile or less. The "backwater" reHimi below 
Alexandria drain.'! coMHtderable .swamp lands 
which arc heavily Umbered. There i n little 
cultivation in this area anil lui'ije aretiH are 
inundated during hi|jh water. Tin- low water 
channel however, IH well defined and relative!' 
stable, 

jC li nm Ic j;i n ( I Ilydrolojjie KenUire;i --The 
climate o the Bub-basin i -i humid with annual 
average precipitation ranni"H from about 3fl 
inches at Denisou, Tex. to '1'i im lie.'i m- more 
at the mouth of the Ked Uiver. The, mean 
annual tcniperatm'e in about d'i K, The Jamiar 
mean if) 46 F, and the July mean IM H, J ."l''. 

Low water flows ran^e from H!i cubic feet 
per second at De.nif.on to 7/0 cubic (eel per 
second at Garland Oily, l-'lood Uuw-i at Oeui- 
s on have exceeded 4M1,000 cubic feet per 
second and at Slireveporl, /SO, 000 cubic feet 
per second. Recorded average, maximum and 
minimum flows at variouH Ha^i'iM '*tation.s in 
the sub-baHin are tabulated below; 



Gaging elation 


Drnlnngo aron 


Yearn oj' 


,'il.rt-i 


lit flow (e 


r.ii.) 




(square mt]e-(j} 


roeorii 


AV(M'fi|;c 


Maximum 


Mliiliniim 


Rod River Colbert, Okla 


3B 330 










Red RiverGarland, Ark 


51 500 












59 300 








''.Oil 


Red River Alexandria, La 


65 00(1 








t\(\ 


Blue RiverBlue, Okla 


/V7I 






,'' * 1,00(1 


\. t M( 1 


Kiamichi River Belaoni, Okla 


1 /,?0 






^ij/iOO 





Little River Horatio, Okla 






j , in 


71 ,''tK) 





Sulphur River-- Darden, Tex 


2 75A 




,),'.>!>1 


KHijtioo 


3 


Cyprees Creek Jefferson, Tex 


fUrt 




. J ,.)/v 


I'iV/KIO 





Bayou Dorcheat Minden, La 






(idV 


V/, 1(10 





Ouaehita River Monroe, La 


is /.no 




,l,,,"!i 


;i ,<>ou 


a 










tilt), Of lit 


"**" 



Economic Development 

Population. --The 1950 population of the 
sub-basin area is approximately 1,077,000, 
The principal population, trade and manufac- 
turing centers are; Shreveport - 125,506, 



Alexandria - 34,63, Minden - V.776, and 
Natchitochefl - 9,54ft, in l-ouuilanu; Ocnison - 
17,444, ParU - El, 636, Sherman - ?.0, 073, 
7 "So 111 " S P rln 8s - 8.994, and Mt, lUcuaant - 
0,348, in Texas; Texnrknmi - 40,490, in 
Texas and Arkansas; Hope - H.60.?, Magnolia 
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6,908 and Nashville - 3,528, in Arkansas; and 
Durant - 10, 531, Hugo - 5, 950, and Idabel - 
4, 621, in Oklahoma. 

Industry and Land Use. - -Agriculture is the 
predominate economic activity of the area. 
Cotton is the principal crop produced followed 
by corn, hay, grain, fruit, nuts, and vegeta- 
bles. Hogs, mules, horses, and cattle are the 
livestock raised in this area. 

Oil is an important natural resource found 
m this sub-basin. The principal fields are the 
Talco in Texas; the Fitto and Jessie in Okla- 
homa; and the Rodessa m Texas, Arkansas, 
and Louisiana. Petroleum refining and oil well 
equipment manufacture and principal indus- 
trial activities in Shreveport. Natural gas 
fields are also found near Shreveport, 

The growing iron industry in the vicinity of 
Daingerfield, Tex., is particularly important 
to the economy of the Southwest. There are 
large numbers of cotton gins and oil presses 
located in the sub-basin. Other industries of 
irnportance are lumbering and wood products 
manufacturing, food products, meat packing, 
textiles, and chemicals. 

There is much swamp land below Alexandria 
and some drainage has been accomplished. 

Use of Water Resources 

There are 33 communities in the sub-basin 
which utilize surface waters for their sources 
o public supplies to serve about 304,000 per- 
sons. Ground water sources are used by 115 
communities to serve about 255,000 persons. 
Comparatively little information is available 
regarding the ground water resources o the 
sub-basin, however, rural water supply has 
Tiot been a serious problem in the past except 
in some parts in Texas and Oklahoma. 

Water supplies for the larger industries, 
including the iron industry near Daingerfield, 
Tex, , and several oil refineries, are obtained 
principally from streams and other surface 
sources. 

Water areas for recreational use are gener- 
ally lacking. Caddo Lake on Cypress Creek 
and Oxbow Lakes along the lower river are 
utilized for this purpose. 

The major water problem in the Lower Red 
River Sub-Basin is that of flood control. 

Pollution Data 

Stream pollution of a local nature in the 
sub-basin results from inadequate sewage and 
industrial wastes disposal practices. Pollu- 
tion of surface waters affects their use for 
-water supplies in some areas, Pollution of 
both surface and ground waters results from 
discharge of wastes from oil fields or from 
oil processing plants. 

Summaries of the available data on the 
sources and amounts of pollution originating 



in the Lower Red River Sub-Basin, together 
with the existing treatment facilities and 
requirements, are presented in tables AI& 
through I 16 . 

Table A 16 summarizes the sources of pollu- 
tion from municipalities in the sub-basin. 
There are 67 sewered communities serving a 
population of 515, 100 which discharge domes- 
tic wastes into the watercourses, 

Table B 16 presents a summary of sources 
of industrial pollution in the sub-basin. The 
data are not complete although 23 sources of 
industrial pollution are known- -mostly oil 
fields. 

Table Cis sumrrjariz.es existing municipal 
waste treatment facilities. Of the 67 sewered 
communities in the sub-basin, 10 (15 percent) 
serving a population of 209,400 provide no 
treatment; 22 (33 percent) serving 45,000 
persons provide for primary treatment, and 
35 (52 percent) serving 206,700 persons pro- 
vide for secondary treatment before discharg- 
ing their wastes into the basin streams. 

Table D 16 summarizes existing industrial 
waste treatment facilities. Complete data on 
industry for the sub-basin as a whole are 
lacking but five are known to have treatment 
facilities. 

Table EI& summarizes the adequacy of 
existing waste treatment facilities. Of the 61 
municipal treatment facilities, 36 (59 percent) 
are inadequate as to capacity. The adequacy of 
the known industrial waste treatment facilities 
is undetermined. 

Table F 16 shows the progress in pollution 
abatement during the period 1946 through 1949. 
Two municipal treatment plants to serve about 
10, 000 persons were placed in operation dur- 
ing the period. 

Table Gie lists the requirements for munic- 
ipal and industrial waste treatment plants in 
this sub-basin. One new plant is required to 
serve 28, 000 persons; additions are needed by 
26 communities serving 63,400 persons and 
replacements are required by ten communities 
serving 128, 100 persons. Twenty-nine munici- 
palities serving 287, 500 persons either have 
adequate treatment facilities or do not require 
plants for pollution abatement. Of the 23 
industrial sources of pollution listed, seven 
need new treatment plants, four need enlarge- 
ments or additions, and 10 require no proj- 
ects. The need for two sources is undeter- 
mined. 

Table H 16 shows the status of pollution 
abatement projects as of July 1, 1950. One 
community has plans in preparation, one has 
final plans approved, and five have plants 
under construction. No industrial data are 
available. 

Table I 16 shows the project list for munici- 
palities and industries requiring improve- 
ments for abatement of pollution. 
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It is estimated that the initial cost of needed 
municipal waste treatment facilities in the 
Lower Red River Sub-Basin (Below Denison, 
Tex. ) will be approximately $4, 000, 000. This 
estimate is based on average construction 
costs considered reasonable for this area and 
includes treatment projects involving new 
plants, replacements of obsolete and inade- 
quate plants, and improvements or additions 
to existing plants. Considered in the estimate 
is the cost for providing treatment of indus- 
trial wastes discharged into municipal sewers. 

The lack of data regarding other sources of 
industrial pollution and the complexities 
involved in determining the type and magnitude 
of waste treatment facilities for the industries 



Table Ai6- Sources of pollution; municipal 



precludes an estimate of cost for prnvIchiiR ^ 
needed industrial waste treatment facilities i 
the sub-basin. 









Amount of 




Sources 




pollution 


Municipal- 
ities* 


of 

pollution 
(in num- 
ber of 
munici- 


Population 
served by- 
sewerage 

system 


discharged 
to water- 
course (in 
terms of 
equivalent 




palities ) 




number of 








people ) ** 


Having data 








on pollution 








load dis- 


11 


27,000 


10,f)00 


charged to 








watercourse 








Having popu- 








lation data 








available 








(Data on 
pollution 


56 


488,100 


~ 


load to 








watercourse 








incomplete 








or not 








available ) 








Total 


67 


515,100 






H-Includes incorporated or unincorporated 
municipalities; other legal bodies as sanitary 
districts, counties, towns; significant insti- 
tutions,, resorts, recreational centers, or 
other population centers; and sanitary sewage 
wastes discharged by industry directly Into 
watercourse. 

**Includes industrial wastes discharged Into 
municipal sewerage systems. 



Table DIG* Sources of pollution, Inrtufilrlnlx 


Indus-tries 


Sources of 
pollution 
(in number 
of plants) 


Amount of 
pollution 
discharged in 
watercourse 
(in terms of 
equivalent 
number of 
people ) 


producing organic 

wastes 


1 


120,000 


Producing organic 
wastes 


X 15 


Undo toriul noil 


Producing Inorganic 
wastes 


1 15 





Producing wastes of 

undetermined type 


7 


Undo lormLnoil 


Total 


2 23 






Klnduatries having ocparalo outloln and (Hit- 
charging wastes directly to wutorcourno. 

Represents fifteen nouroou Ho tod ao pro- 
ducing both organic and inorganic wanton. 

2 ToLal adjusted to correct for duplication 
noted in footnote mnrKod thurt, 1 . 



Table GIG- Existing treatment faollltlon, 

inun-Jclpal 



Degree of 

trea tment 
provided 


Number 


Population 
served 


Municipal- 
ities 


I'lnntoxx 


Primary 


22 


23 


45,000 


Secondary 


35 


38 


0(j,700 


No treatment 


10 


- 


aovtfx) 



Incorporated or unincorporated 
inuniclpaHUoa; other lega} bodlou an muvUnry 
dlHlriotOj countloo, townn; uignlfioun't tnnti- 
tu lions, recortfli recreational oontors or 
other population centers; and sanitary fjowuge 
waatfifl dlncharged by industry dlrootly Jnto 
watoroournc. 

*HQno municipality has two primary plantu 
and three municipalities each Irnvu two onaond- 
ary plan la. 
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Table D 16 . Existing treatment facilities, industrial* 







Number c 


)f industrial plants 


3 having: 


Type industry 


plants 


Treatment 
facilities 


No treatment 
facilities 


Undetermined 
facilities 


Oil production industry. . . . 
Paper and allied products.. 


14 
1 
8 


2 
1 
2 


10 



2 













Total.* 


23 



















^-Industries having separate outlets and discharging wastes directly into watercourse, 



Table 



Adequacy of existing treatment facilities 



Existing 
treatment 

facilities 


Number 


Adequacy with relation to: 


Capacity 


Operation 


Satis- 
factory 


Unsatis- 
factory 


Unde- 
termined 


Satis- 
factory 


Unsatis- 
factory 


Unde- 
termined 


Municipal 


61 


,23 


36 


2 


18 


41 


2 


Industrial 


5 








5 








5 



Table 



Progress in pollution abatement 



Year 


Municipal 


Industrial 


Plants 
completed 


Design 

population 


Plants 

completed 


Amount of waste 
treated (in terms 
of equivalent 
number of people) 


1946 





__ 


No data 





1947 





__ 


do 





1948 


1 


8,800 


do 


__ 


1949 


1 


1,000 


do 
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Table G 16 . Requirements for municipal and 
industrial waste treatment plants* 



Requirement a 


Municipal 


Industrial 


Number 


Population 
aerved by 

facilities 


Number 


New plant 


1 


20,000 


7 


Enlargement 
or additions 
to existing 
plant 


26 


63,400 


X 4 


Replace ex- 
isting plant 


10 


128,100 





No project 
required 


29 


287, 500 


2 10 


Undetermined 


5 


16,100 


2 



*The needs set forth in this table are based 
on presently available information. However, 
future studies and evaluations may result in 
some changes in these needs. 

2 The Be 4 waste treatment plants, although 
shown in table TS 16 as having undetermined 



capacity, are knoim to require enlargement or 
additions. 

2 Includes six industries with undo termi nod 
waste treatment facilities which are claasi, T 
fied as having no project requirements since 
the disposal of their wastes is considered 
satisfactory at the present time. 



Table I[ 16 , Status of treatment worka project 
to abate pollution, July 1, 1950 



Status of project 


Number 


Municipal 


Industrial 


No formal action 








Abatement ordered 








Plans under preparation 


1 





Final plans approved 


1 





Construction awaiting 
financing 








Under construction 


3 


__ 


Status undetermined 


35 


13 
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Project, list municipalities and industries requiring improvements for abatement of 

pollution*, July 1, 1950 



Name 


Population 
served 


Project 
requirements ** 


Remarks 


ARKANSAS 
Municipalities : 


2 300 


E-A 




DeQueen #1 


2,500 


E-A 




#2 


1,000 


E-A 






1,100 


Und. 






4, 000 


NP 




#2 


4,000 


NP 






2,000 


E-A 






1,000 


E-A 




Industries: 








LOUISIANA 
Municipalities: 


4,000 


R 






1,500 


R 






1,000 


E-A 




Industries: 
1 paper and allied products. 
1 chemical and allied prod- 


1 120 ^ 000 


1 E-A 
1 NP 









1 Und. 




6 oil production industry... 
1 do 
1 do 
2 do 
OKLAHOMA 
Municipalities: 


2 84,600 
2 200 

2 13,300 
3j200 


6 NP 
1 Und. 
1 E-A 
2 E-A 

E-A 


__ 




2,300 


E-A 


__ 




2,100 


R 


__ 




500 


E-A 







600 


E-A 





Industries: 








TEXAS 
t-Tunicipali-oies : 


3,000 


E-A 






1,500 


E-A 







8,000 


E-A 


_- 




5,000 


Und. 


-_ 




6,500 


E-A 







3,000 


R 


( 3 ) 




1,500 


E-A 


( 3 ) 




1,500 


E-A 






20,000 


NP 


__ 




1,500 


E-A 







3,500 


R 







3,000 


E-A 







1,000 


E-A 







3,000 


Und, 







1,500 


E-A 







1,500 


E-A 







2,000 


E-A 







3,500 


Und. 


( 3 ) 




30.000 


R 






3,500 


R 


-- 



See footnotes at end of table 
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x 16 



us .--municipalises ana memories requiring 
pollution^, July 1, 19SO~Continued 



Name 


Population 
served 


Project 
requirements * 


Remarks 


TEXAS Continued 


1,000 


E-A 






10,000 


E-A 


__ 




1,000 


R 


-_ 




^75,000 


R 


( 3 ) 




2,000 


E-A 






1,500 


E-A 





Industries: 

















needs set forth in this Lable are based on presently available information, 
future studies and evaluations may result in some changes in these needs. 
K-*E-A = Enlargement or addition to existing plant. 

R = Replacement of existing plant. 

Und. = Undetermined, 

NP = New plant. 
"Population equivalent. 
2 Bbl,/day waste discharged, 
3 Consbruction has been initiated or completed, 
4 Deeign population, 



However, 
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OUACHITA RIVER SUB- BASIN 



Description 



Geography. --The Ouachita River, one of 
the principal tributaries of the Red River, 
arises in the Ouachita Mountains in west-cen- 
tral Arkansas above Mena, Ark. and flows in 
a general easterly direction to Hot Springs, 
Ark. where it turns south and flows through 
Arkansas and Louisiana to its junction with 
the Red River about 35 miles above the con- 
fluence of the Red and the Mississippi rivers. 
The drainage basin is about 300 miles long 
and about 150 miles wide at its widest point. 
It embraces about 22,400 square miles of 
which 13, 200 square miles are in Arkansas 
and the remainder in Louisiana. About 3, 500 
square miles of the drainage area are in the 
Ouachita Mountains. Principal tributaries 
are: Caddo River, Little Missouri River, 
Smackover Creek, Moro Creek, and Saline 
niver in Arkansas; Bayou Bartholmew, 
Corney Creek, Bayou La Fourche and Tensas 
Hiver in Louisiana. 

Topography and Geology. --The Ouachita 
Is/Iountains in the headwaters area consist of a 
series of narrow valleys and long ridges with 
elevations varying from 500 to 2, 000 feet 
above sea level. The upper 158 miles of the 



Ouachita River drains these mountains by 
means of numerous short tributaries with a 
trellis-like pattern. Stream slopes are steep, 
averaging 12 feet per mile in this area. After 
leaving the mountains the stream enters the 
gentle sloping coastal plains which have an 
average altitude of about 250 feet. Stream 
slopes average about 3 feet per mile in this 
area. In Louisiana, the stream flows through 
the alluvial deposits of the Mississippi River 
valley at an elevation of about 100 to 150 feet. 

Climate and Hydroloaic Features. --The 
average annual temperature in the sub-basin 
is about 65 F. , ranging from 46 F. in 
January to 82 F in July. The average annual 
precipitation is about 50 inches being heaviest 
in the winter months. 

Runoff in the mountainous section is heavy 
and results in frequent floods. During dry 
weather, stream flow dwindles to small pro- 
portions. This results in a wide variation in 
stream flows with maximum peaks being in 
the neighborhood of 3, 000 to 4, 000 times the 
recorded minimums. Average, maximum and 
minimum flows at gaging stations in the sub- 
basin are tabulated below: 



Gaging station 


Drainage area 


Years of 


Strear 


D. flOWS (c. 


f.s.) 




(square miles) 


record 


Average 


Maximum 


Miniraura 


Ouachita River Mountain Pine, Ark 


1,100 


11 


1,797 


123,000 


11 




1,570 


20 


2,36S 


140,000 


40 




15, AGO 


54 




100,000 


12 


Little Missouri River Murfreesboro, 
Ark 


380 


13 


627 


120,000 


3 




2,040 


10 


2,660 


47,600 


8 






9 




16, 900 


1 




~_ 


9 


__ 


3,050 


4 















Economic Development 

Population. --The 1950 population in the 
sub -basin area is approximately 741, 500. The 
principal population, manufacturing and com- 
mercial centers are: Hot Springs - 29, 298, 
El Dorado - 23, 047, Camden - 11, 341, 
Malvern - 8,015, Arkadelphia - 6,796 and 
Benton - 6,263 in Arkansas; and Monroe - 
38, 375, West Monroe - 10, 286, Bastrop - 
12, 775,, Ruston - 10,346, Tallulah - 7,775, 
and Homer - 4, 756 in Louisiana. 



Indastry and Land Us^e. --Outside of the rich 
alluvial bottom lands, soils of the area are 
generally thin and poor. Principal crop is 
cotton. Overgrazing and cultivation of hillside 
lands have resulted in extensive erosion and 
soil deterioration. 

Large bauxite deposits are mined in Pulaski 
and Saline Counties, Arkansas, for aluminum 
production and for utilization in the production 
of abrasives and chemicals. Petroleum is 
produced in the oil fields in southwestern 
Arkansas. Manufacturing developments are 
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principally those associated with processing 
of lumber, bauxite ores, petroleum, and 
cotton. Paper is manufactured in the sub- 
basin from lumber processing wastes and 
from low grade timber. 

Use of Water Resources 

Public water supplies in the coastal plains 
area are principally derived from ground 
water sources. The quality of ground water is 
often poor, although quantities are ample 
except in the mountains and fringe area. Most 
of the river towns below Malvern, Ark. , take 
their supplies from the stream. During peri- 
ods of low flows the quality of the stream 
waters deteriorates greatly. 

There are 12 communities in the sub-basin 
which utilize surface waters for their sources 
of public supplies to serve about 115,000 per- 
sons; 78 communities, serving about 168, 000 
persons, obtain their public supplies from 
ground water sources. 

Surface water supplies are used by the 
minerals industries in the vicinity of Bauxite, 
Ark, Ground water supplies, however, are 
used to a greater extent by paper mills, 
chemical plants, textile mills, and wood prod- 
ucts plants dispersed throughout the Arkansas 
portion of the sub-basin, 

Water areas for recreational purposes are 
available in the Ouachita National Forest and 
additional areas are planned in both Arkansas 
and Louisiana. 

The major. water problems in this sub-basin 
are those of flood control and conservation of 
flood flows for better stream regulation during 
low flow periods. 

Pollution Data 

The discharge of raw sewage or primary 
treatment plant effluents is general practice in 
the sub-basin. The pollution problems are 
complicated by the discharge of wastes from 
oil fields and from paper mills into the 
streams. 

Summaries of all available data on the 
sources and amounts of pollution originating 
in the Ouachita River Sub-Basin, together with 
existing treatment facilities and require- 
ments, are presented in tables A 17 through 
T 17 . 

Table A 1? summarizes the sources of 
municipal pollution in the sub-basin. There 
are 46 sewered communities serving 207,700 
persons discharging wastes into the water- 
courses, 

Table Bj. 7 summarizes the known sources of 
industrial wastes pollution in the sub-basin. 
There are 12 such sources listed. 

Table Ci 7 is a summary of existing munici 
pal treatment facilities. O the 46 sewered 
communities, 12 (26 percent) serving 78,400 



persona provide no treatment; 28 (61 percent) 
serving 74,000 provide for primary treatment; 
and 8 (3 percent) serving 55, 300 persons pro- 
vide for secondary treatment before discharg- 
ing their wastes into the sub-basin water- 
courses. 

Table DI? summarizes existing treatment 
facilities for industrial wastes in the sub- 
basin. There are eight treatment plants uti- 
lized by industry. 

Table E 17 summarizes the adequacy of 
existing treatment facilities in the sub-basin. 
Of the 40 municipal treatment plants, 28 (70 
percent) are inadequate as to capacity, and 29 
(73 percent) are inadequate as to operation. 
The status of five of the eight industrial plants 
is undetermined, 

Table F 17 shows the progress in pollution 
abatement during the period 1946 through 1949, 
During this period one municipal treatment 
plant to serve 11, 800 persons was placed in 
operation. No industrial data are available. 

Table G 17 lists the requirements for munic- 
ipal and industrial waste treatment facilities in 

Table A 17 . Sources of pollution, municipal 







. 


Amount of 




Sources 




pollution 


Municipal- 
ities* 


of 
pollution 
(in num- 
ber of 
munici- 


Population 
served by 
sewerage 
system 


discharged 
to water- 
course (in 
terms of 
equivalent 




palities) 




number of 








people )** 


Having data 








on pollution 








load die- 





.... 


_ 


charged to 








watercourse 








Having popu- 








lation data 








available 








(Data on 








pollution 
load to 


46 


207,700 





watercourse 








incomplete 








or not 








available ) 








Total 


46 


207,700 






^Includes incorporated or unincorporated 
municipalities; other legal bodies as sanitary 
districts, counties, towns; significant insti- 
tutions, resorts, recreational centers, or 
other population centers; and sanitary sewage 
wastes discharged by industry directly into 
watercourse. 

**Includes industrial wastes discharged into 
municipal sewerage systems. 
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the Ouachita Sub-Basin. New plants are re- 
quired in six municipalities to serve 52, 300 
persons; additions are needed to 23 municipal 
plants serving 68,900 persons and replace- 
ments of five municipal plants serving 22, 400 
are required. Waste treatment plant require- 
ments have not been determined for 7 indus- 
tries. 

Table H 1? summarises the status of pollu- 
tion abatement projects in the sub-basin as of 
July 1, i960. Status o most of the municipal 
and industrial projects foi- this sub-basin is 
undetermined. 

Table I 17 shows the project list for munici- 
palities and industries requiring improvements 
for abatement of pollution. 

Table B 17 . Sources of pollution, industrial* 



Industries 


Sources of 
pollution 

(in number 
of plants) 


Amount of 
pollution 
discharged to 
watercourse 
(in terms of 
equivalent 
number of 
people ) 


Producing organic 
wastea 


1 


49,000 


Producing organic 

wastea 


17 


Undetermined 


Producing inorganic 
wastes 


5 





Producing wastes of 
undetermined type 


3 


Undetermined 


Total 


2 12 ~| 






^Industries having separate outlets and dis- 
charging wastes directly to watercourse. 

"-Includes four sources also listed as pro- 
ducing inorganic wastes. 

2 Total adjusted to correct for duplication 
noted in footnote marked thus, 1 



It is estimated that the initial cost of needed 
municipal waste treatment facilities in the 
Ouachita River Sub-Basin will be approxi- 
mately $3, 500, 000. This estimate is based on 
average construction costs considered reason- 
able for this area and includes treatment proj- 
ects involving new plants., replacements of 
obsolete and inadequate plants, and improve- 
ments or additions to existing plants. Consid- 
ered in the estimate is the cost for providing 
treatment of industrial wastes discharged into 
municipal sewers. 

The lack of data regarding other sources of 
industrial pollution and the complexities in- 
volved in determing the type and magnitude of 
waste treatment facilities for the varied kinds 
of industries precludes an estimate of cost for 
providing needed industrial waste treatment 
facilities in the sub-basin. 



Table Ci 7 . Existing treatment facilities, 
municipal 



Degree of 
treatment 

provided 


Number 


Population 
served 


Municipal- 
ities* 


Plant s*x 


Primary 


28 


31 


74,000 


Secondary 


a 


9 


55,300 


No treatment 


12 


-- 


73,400 



^Includes incorporated or unincorporated 
municipalitiea; other legal bodies as sani- 
tary districts, counties, towns; significant 
institutions, resorts, recreational centers, 
or other population centers; and sanitary 
sevage wastes discharged "by industry directly 
into watercourse. 

**Three municipalities each have two primary 
plants, one municipality has two secondary 
plants., and tvo municipalities have primary 
treatment for part of sewage and no treatment 
for part. 



Tahle DJ.V. Existing treatment facilities, industrial* 







Number c 


>f industrial plants 


3 having; 


Type industry 


plants 


Treatment 
facilities 


No treatment 
facilities 


Undetermined 
facilities 


Paper and allied products . 
Oil production industry. . . 
Primary metal industries. . 
Chemical and allied 


4 
3 

1 

1 


4 
1 




2 





1 

1 




3 


3 




















12 


3 


2 


2 













^Industries having separate outlets and discharging wastes directly Into watercourse, 
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lauj-e BIV- Adequacy oi existing treatment, facilities 


Existing 
treatment 
facilities 


Number 


Adequacy with relation to: 


Capacity 


Operation 


Satis- 
factory 


Unsatis- 
factory 


Unde- 
termined 


Satis- 
factory 


Unatttia- 
f ac tory 


Unde- 
termined 


Municipal 


40 


7 


28 


5 


6 


29 


5 


Industrial 


8 


3 


~ 


5 


3 





5 



Table Fiy. Progress in pollution abatement 



Year 


Municipal 


Industrial 


Plants 
completed 


Design 
population 


Plants 
completed 


Amount of waate 
treated (in terms 
of equivalent 
number of people) 


1946 








No daba 





1947 








do 


__ 


1948 





-- 


do 





1949 


1 


11,800 


do 






Table GI?, Requirements for municipal and 
industrial waste treatment plants* 



Requirements 


Municipal 


Industrial 


Number 


Population 
served by 
facilities 


Number 


New plant 


6 


52,300 





Enlargement 
or additions 
to existing 
plant 


23 


63,900 


.. 


Replace ex- 
isting plant 


5 


22; 400 


__ 


No project 
required 


11 


45,700 


5 


Undetermined 


7 


13,400 


7 



#The needs set forth in this table are based 
on presently available information. However, 
future studies and evaluations may result, in 
some changes in these noeda. 

Table liif. Stabus of treatment worka project 
to aba be pollution, July 1, 1950 



Status of project 


Number 


Municipal 


Indus trial 


No formal action 








Abatement ordered 





~- 


Plans under preparation 








Final plans approved 


5 





Construction awaiting 
financing 


__ 





Under construction 


__ 


__ 


Status undetermined 


36, 


7 
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pollution*, July I, 1950 



j.Juyj.uvt;iut;iiLfa i or a oa cement. OL 



Nwiir 

AltKAR'lAS 
Muiil('.ll"il I l.li".: 

jU'lmdi'l [iliin 

Diiuxl l.i 1 

jiCIU'di 

IJpnl.i'i 
[Iriiti't 
flaiwl<'i 
Oamdrr 
Cru'i.'H 

DrrmoU 

Human 

Kl [)ni'fiiio. 

I, tun (!hrml en I P I ant 
Kudur; 
Kni'iiyroj/l 

i/; 1 

Olrnwiod 

Gnrdnn. 

lliiwbun 1 ; 

llol, Jlpl'tiifV'lill 

r 

HuU.lli 

Luke VJ 1 UiKf 

Hc.tMuu' 

Menu 

i'l 1" 

1'W CMIIIJ! 

Ml.. 1'lnr 
1'Jiic Hlul'J'//!' 

//I, Jrl'IVi-Jin 

(Irlilt'r Ah- l'M''ll 
l']'i i !irt)!,l 
itiimti 
JhcrUlnn 

IlJliU'lCiVi'l', 

;i,/ir (Jll.y 

iLi'l'lll'llll 

W(u'ri'ii/M 
//.' 

wnmni 

AHKANMAil 

Irntu:il,rli:!t; 
I impiT ni t nl Utxl 
1 chi'mli'nl uiitl ill 1 
produolM 

mi'Lnl 



ncji'vod 



4, QUO 
MOO 
UOO 

J/XH) 

;>,ooo 



10,000 
1,'JOO 1 
J ,/.00 
1,000 
,',(K)0 
500 



.10,000 
7,000 

VitX) 
900 



300 

500 

fitX) 

10,000 

3,000 

(too 

1,000 

,J,!>00 

900 

HOC) 

L/JOO 

'1,1)00 



Project, 
requirements ** 



NP 

K-A 

E-A 

Una. 

K-A 

11 

NP 

E-A 

NP 

K-A 

H 

K-A 

K-A 

K-A 

K-A 

K-A 

E-A 

E-A 

E-A 

K-A 

NP 

K-A 

H 

E-A 

Uriel . 

Und . 

Und. 

It 

Und. 

Und . 

Und . 

K-A 

K-A 

K-A 

NP 

K-A 

K-A 

K-A 

E-A 

H 



I Und, 

1 Und, 
1 Und. 



Remarks 



fJoo footnoUtti fit. oud of Uiblo 
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labie I 17 . Project list municipalities and industries requiring improvements tor abatement 01 

pollution*, July 1, 1950 Continued 



Name 


Population 
served 


Project 
requirements** 


Remarks 


LOUISIANA 
Municipalities: 


36 900 






Industries: 
3 oil production industry... 
1 paper and allied products . .. 


U9,000 


3 Und. 
1 Und. 


~ 



*The needs set forth in this table are based on presently available information. However, future 
studies and evaluations may result in some changes in these needs. 
*E-A = Enlargement or addition to existing plant. 

R =Replacement of existing plant. 

Und.=Undetermined . 

NP =New plant. 
'Population equivalent. 
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LOWER MISSISSIPPI RIVER BASIN 
(Big Black River Sub- Basin) 



Description 



Geography. --The Big Black River rises in 
the uplands of Webster and Choctaw Counties 
ITV central Mississippi and flows in a general 
southwesterly direction along these uplands 
to its junction with the Mississippi River be- 
low Vicksburg. The stream has a length of 
nearly 180 miles and a total drainage area of 
about 5, 000 square miles. The drainage sub- 
basin is long and narrow, being 30 miles at 
its greatest width. There are no long tribu- 
taries, lateral drainage Is carried by short 
channels. 

Topography and Geology. --The upper half 
of the river drains a severely eroded uplands 
region. The lower portion of the river enters 
the Mississippi delta area. The channel in 
this region is quite tortuous. The sub-basin 
a.t one time was heavily forested. 

Climate and Hydrplogic .Features. --The 
climate is warm and the annual average 
temperature is about 65 F. Average rainfall 
is about 55 inches per year over the sub-basin 
and is fairly well distributed throughout the 
year. Runoff is somewhat erratic and floods 
are not infrequent because of rapid runoff in. 
the uplands. Average, maximum and minimum 
stream flows at two gaging stations in the sub- 
basin are tabulated below: 



Gaging 


Drainage 
area 


Years 


Stream flow 
(c.f.s.) 


station 


(square 

miles) 


record 


Aver- 
age* 


Maxi- 
mum 


Mini- 
mum 


Fickins, 












Miss. 


1,460 


9 


2,601 


37, 900 


27 


Bovina, 












Miss, 


2,810 


9 


4,522 


46, 000 


72 



*1947 average. 

Economic Development 

Population. --The 1950 population in the 
sub -basin area, which is mostly rural, is 
approximately 283, 000. Canton, Miss, with a 
population of 7, 063 is the largest community in 
this sub-basin. Other population centers are; 
Crystal Springs--3, 676, \Vinona--3, 432, and 
Port Gibson--2,911. 

Indu ,8 i r y . _a.n_d_L, and . jJ s e_. --Farming is the 
predominant occupation with cotton and corn 
being the leading crops. Some lumbering is 
carried on locally. 



Soil erosion is a major problem in the up- 
land area. 

Use of "Water Resources 

All of the public water supplies in the sub- 
basin are derived from ground water re- 
sources. Twenty-one communities use this 
source of supply to serve about 25, 300 per- 
sons . 

Flood control is the major water problem 
in this sub-basin. It is difficult to achieve 
because the sub-basin is too narrow for the 
utilization of levees and impoundments would: 
cover most of the lands to be protected. Ero- 
sion control and reforestation of the uplands 
should help reduce flood conditions 

Pollution Data 

Pollution problems in this sub-basin are 
largely local. Summaries of the available 
data on sources and amounts of pollution 
originating in the Big Black River watershed, 
together with existing treatment facilities and 
requirements are presented in tables A l8 
through Ij fi . 

Table A ia summarizes the sources of 
municipal pollution in the sub-basin. There 
are 15 sewered communities serving a popu- 
lation of 23, 400 which discharge domestic 
wastes to the watercourses. 

Table B l8 summarises industrial pollution 
sources in the sub-basin. There are three 
known sources. 

Table C^g is a summary of existing munici- 
pal waste treatment facilities. Of the 15 
sewered communities, five serving 13,000 
persons provide no treatment, and 10 serving 
10, 400 persons provide for primary treatment 
of their wastes before discharge to the streams. 

Table D lfi summarizes existing industrial 
waste treatment facilities. None of the indus- 
tries listed have treatment facilities. 

Table E 18 is a summary of the adequacy of 
existing waste treatment plants. Of the 10 
municipal plants, eight are unsatisfactory as 
to capacity and six are unsatisfactory as to 
operation. No data are available for industrial 
facilities. 

Table F^ summarizes progress in pollution 
abatement for the period 1946 through 1949- NO 
progress is indicated. 

Table Gjg lists the requirements for munici- 
pal and industrial waste treatment plants. 
plants are required by four communities to 
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serve 12,000 persons; additions are needed 
for one plant serving 2, 000 persons and seven 
municipal plants serving 7, 300 persons need 
replacements. No data are available for the 
requirements of industry. 

Table HIS shows no data available on the 
status of treatment works projects as of 
July I, 1950. 

Table Iis shows the project list for munici- 
palities and industries requiring improvements 
for abatement of pollution. 

It is estimated that the initial cost of needed 
municipal waste treatment facilities in the 
Lower Mississippi River Basin (Big Black 
River Sub-Basin) will be approximately 
$1, 000, 000. This estimate is based on average 
construction costs considered reasonable for 
this area and includes treatment projects 
involving new plants, replacements of obsolete 



Table 



Sources of pollution 3 municipal 









Amount of 




Sources 




pollution 


Municipal- 
ities* 


of 

pollution 
(In num- 
ber of 
munici- 


Population 
served by 
sewerage 
system 


discharged 
to water- 
course (in 
terms of 
equivalent 




palities) 




number of 








people }** 


Having data 









on pollution 








load dis- 


15 


23,400 


20,400 


charged to 








watercourse 








Having popu- 








lation data 








available 








(Data on 








pollution 


__ 


__ 


__ 


load to 








watercourse 









Incomplete 








or not 








available ) 








Total 


15 


23,400 






^Includes incorporated or unincorporated 
municipalities; other legal bodies as sanitary 
districts, counties, towns; significant insti- 
tutions, resorts, recreational centers, or 
other population centers; and sanitary sewage 
wastes discharged by Industry directly into 
watercourse. 

^Includes industrial wastes discharged Into 
.municipal sewerage systems. 



and inadequate plants, and improvements or 
additions to existing plants. Considered in 
the estimate is the cost for providing treat- 
ment of industrial wastes discharged into 
municipal sewers. 

The lack of data regarding other sources 
of industrial pollution and the complexities 
involved in determining the type and mag- 
nitude of waste treatment facilities for the 
industries precludes an estimate of cost 
for providing needed industrial waste treat- 
ment facilities in the sub-basin. 



Table B lt j. Sources of pollution, Indus trial* 



Industries 


Sources of 

pollution 
(in number 
of plants) 


Amount of 
pollution 
discharged to 
watercourse 
(in terms of 
equivalent 
number of 
people) 


Producing organic 

wastes 








Producing organic 
wastes 


3 


Undetermined 


Producing inorganic 
wastes 








Producing wastes of 

undetermined type 


-- 





Total 


3 






^Industries having separate outlets and dis- 
charging wastes directly into watercourse. 



Table Cj.8. Existing treatment facilities, 
municipal 



Degree of 
treatment 
provided 


Number 


Populatlon 
served 


Municipal- 
ities* 


Plants 


Primary 


10 


10 


10,400 


Secondary 











No treatment 


5 


~_ 


13,000 



^Includes incorporated or unincorporated 

municipalities; other lefial bodies as sanitary 
districts, counties, towns; significant insti- 
tutions, resorts, recreational centers, or 
other population centers; and sanitary sewage 
wastes discharged by industry directly into 
watercourse. 



- 118 - 



Table Dig. Existing treatment facilities, industrial* 





Number of 


Number c 


)f industrial plant 


s having: 


Type industry 


plants 


Treatment 
facilities 


No treatment 
facilities 


Undetermined 
facilities 


Food and kindred products.. 


1 
1 


0' 



1 
1 




o 


Lumber and wood products 


1 





1 


o 














3 




3 


o 













^Industries having separate outlets and discharging wastes directly into watercourse. 



Table 



Adequacy of existing treatment facilities 



Existing 
treatment 
facilities 


Number 


Adequacy with relation to; 


Capacity 


Operation 


Satis- 
factory 


Un satis- 
factory 


Unde- 
termined 


Satis- 
factory 


Unsatis- 
factory 


Unde- 
termined 


Municipal 


10 


2 


e 





4 


6 





Industrial 





~ 











~ 






Table Fia. Progress in pollution abatement 



Year 


Municipal 


Industrial 


Plants 
completed 


Design 
population 


Plants 
completed 


Amount of waste 
treated (in terms 
of equivalent 
number of people) 


1946 








No data 


-- 


1947 








do 





1948 








do 





1949 








do 
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GIB- Requirements for municipal and 
industrial waste treatment plants* 



Requirements 


Municipal 


Industrial 


Number 


Population 
served by 
facilities 


Number 


Hew plant 


4 


12,000 





TT^nTai-gement 
oa - additions 
-to existing 
-p3_&n-*> 


1 


2,000 





Rep3- ace ex ~ 
is ting plant 


7 


7,300 


-~ 


No project 
:r*eciT-ii :red 


3 


2,100 





Un &- e -berrained 








3 



needs set forth in this table are based 
on presently available information. However, 
future studies and evaluations may result In 
these needs. 

Table Hie Status of treatment worlcs project 
to abate pollution, July 1, 1950 



Status of project 


Number 


Municipal 


Industrial 


No formal action 








Abatement ordered 


~ 





Plans under preparation 








Final plans approved 


-- 





Construction awaiting 
financing 








Under construction 


__ 





Status undetermined 


12 


3 



Tatle I 18 . Project list municipalities and industries requiring ijnproveinenbe for abatement of 

pollution*. July 1. 1950 



Name 


Population 
served 


Project 
requirements ** 


Remarks 


MISSISSIPPI 
Mu rti a ipalities : 


































































































Winona 









Irniu s-fcries : 
1 food and kindred products, 




1 Und. 




1 lumber and wood products 








. 






"" 



--A 
R 

Uand, 
MP 



t ?J le are tased n P resen ^y available information. 
may result in some changes in these needs. 
= Enlargement or addition to existing plant. 
= Replacement of existing plant. 
= Undetermined. 
= New plant. 



However, future 
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ATCHAFALAYA RIVER SUB- BASIN 



Description 



Geography, --This sub-basin lies entirely 
within the State of Louisiana. The principal 
streams which drain the area into the Gulf of 
Mexico are the Mermentau, Vermilion and 
Atchafalaya Rivers and their connecting and 
interconnecting drainage channels. The area 
drained by these streams covers about 10, 600 
square miles and is bounded on the north by 
the Red River Divide; on the south by the Gulf 
of Mexico; on the west by the Galcasieu River 
Divide; and on the east by the east levee of 
the Atchafalaya River. The Atchafalaya River 
serves as a flood relief channel for the Red 
and Mississippi Rivers systems. 

Topography and Ge_olggy_. --The streams 
rise below an escarpment along the northern 
boundary of the sub-basin and flow generally 
southward across the gently sloping gulf plain 
to the Gulf of Mexico. Stream slopes are flat, 
and the flows in their lower reaches are ill- 
defined and are affected by tides or by heavy 
runoff flows. Interconnecting channels are 
common in the lower readies. The plains give 
way to rather extensive salt marsh areas 
ranging up to 20 or more miles in width along 
the Gulf. The geological characteristics of the 
coastal plain is that of subsidence, 

Climate and Hydrologic Features. --The 
climate is humid and is characterized by 
relatively high rainfall and mild winter tem- 
peratures. The average annual rainfall is 
about 60 inches. Average annual temperatures 
are about 69F. , with January averages of 
about 46F. and August averages of near 83F. 
Rainfall is rather evenly divided throughout the 
year, but less rain falls in the summer and fall 
than during the remainder of the year. 

Discharge measurements on the streams are 
somewhat meager. Discharge measurements 
from published records available for gaging 
stations on streams in this sub-basin are 
tabulated below; 



Economic Development 





Years 


Stream flow 




of 


(c.f.s.) 


Gaging station 


rec- 


Aver- 


Maxi- 


Mini- 




ord 


age 


mum 


mum 


Atchafalaya 










River--Krotz 










Springs, La. . 


13 


153,000 


575,000 


17.40C 


Bayou Coco- 










drie--Clear- 










water, La. , . , 


12 


444 


1,800* 


55 


Bayou Teche-- 










Gulf of Mex- 












-- 


-- 


2,270* 


35 





#Year 1947 only 



Population. --The 1950 population of the 
sub-basin area is approximately 541,000. The 
principal population and marketing centers 
are: Lafayette - 33,465, New Iberia - 16,460, 
Opelousas - 11,600, Crowley - 12,704, 
Jennings - 9,735, Abbeville - 9,318, and 
Eunice - 8, 186. 

I ndu s tr y a nd La nd Use. --Agriculture is the 
major economic activity in this area with 
cotton, rice and sugar cane being the princi- 
pal crops. The central portion of the sub- 
basin, principally on the Vermilion and 
Mermentau Rivers is devoted to rice culture 
where considerable surface water is avail- 
able for irrigation of this crop. 

There arc a birye number of oil fields 
located throughout the sub-basin. Sugar mills 
are located at frequent intervals along the 
Bayou Teche between Opelousas and Morgan 
City, Other industries in the sub-basin arc 
food processing, cotton seed processing and 
meat packing. 

Use of. Water Resources 

Public water supplies are obtained princi- 
pally from ground water sources which are 
generally of ample quantity and fair quality 
except in the areas near the Gulf where salt 
water intrusions are encountered. 

There are only four communities serving 
about 10,000 persons in the sub-basin which 
utilise surface waters as their sources of 
public supplies and 49 communities serving 
about 147, 000 persons, obtain their supplies 
from ground water sources, 

Considerable quantities of surface waters 
from the Merrnentau and Vermilion Rivers 
are utilized for the irrigation of rice, 

AH of the larger streams are navigable in 
their lower reaches and aa-e used for trans- 
portation and by fishing boats. 

A serious problem encountered in the east- 
ern portion of this sub-basin is that of flood 
protection. The Atchafalaya River is utilized 
as a relief channel for flood waters of the 
Mississippi River by way of the Morganza 
floodway and as an outlet for flood waters 
from the Red River. There are extensive 
levee systems along the Atchafalaya as pro- 
tection against inundation of the farm lands 
along the flood plain. 

Drainage of low lying lands is important 
for the control of malaria and for successful 
agriculture. 



mz mo (>[>:>- 
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Pollution Data 

The disposal of oil field brine wastes to 
prevent the pollution of surface waters used 
for the irrigation of rice is an important 
problem in this sub-basin. Considerable 
effort has been directed toward the control of 
these wastes with the result that disposal 
methods are practiced which employ either 
impounding or reinjection of the brine to the 
sub- strata. 

The wastes from the processing of sugar 
cane are also of importance during the har- 
vesting campaign in the late fall of each year. 
These -wastes are high in organic content and 
produce local nuisance conditions in the 
streams during the operating season. 

Summaries of the sources and amounts of 
pollution originating in this sub-basin, 
together with the existing treatment facilities 
and requirements, are presented in tables 
Aig through h?. 

Table Aig summarizes the municipal 
sources of pollution in this sub-basin. There 
are 16 municipalities having sewer systems 
serving an estimated 106, 900 persons which 
discharge domestic wastes to the water- 
courses, 

Table Big is a summary of available data 
Dn sources of industrial wastes pollution. Of 
bhe 43 sources listed, 30 contribute organic 
wastes and the remaining 13 contribute both 
organic and inorganic wastes. 

Table Gig summarizes the existing munici- 
pal sewage treatment facilities. Of the 16 
sewered communities in this sub-basin, four 
do not provide any treatment for an estimated 
population of 14,800. One provides primary 
treatment for 4,600 persons and the remain- 
ing 11 communities provide for secondary 
treatment for an estimated population of 
87,500. 

Table Dig summarizes the existing indus- 
trial waste treatment facilities in the sub- 
basin. Treatment facilities are supplied for 
oil production wastes only as determined from 
present data. 

Table E 19 summarizes the adequacy of 
existing waste treatment facilities. Of the 12 
municipal treatment plants, 4 {33 percent) are 
inadequate as to capacity and three (25 per- 
cent) are inadequate as to operation. Similar 
data are not available for the 11 industrial 
waste treatment facilities. 

Table F 19 shows the progress in pollution 
abatement during the period 1946 through 1949. 
Data available indicate that no plants for 
abatement of pollution have been completed. 

Table G 19 summarizes the requirements for 
industrial and municipal waste treatment 
plants for this sub-basin. Four plants serving 
an estimated 29,100 persons require additions 
or enlargements. All of the known industrial 
waste treatment plants have undetermined 
requirements. 



Table HI 9 shows the status of treatment 
works projects to abate pollution as of July 1, 
1950, The status of municipal and industrial 
projects is undetermined, 

Table Iir> shows the project list of munici- 
palities and industries requiring improvements 
for abatement of pollution. 

It is estimated that the initial cost ot needed 
municipal waste treatment facilities in the 
Atchafalaya River Sub-Basin will be approxi- 
mately $500,000. This estimate is ba&ed on 
average construction costs considered reason- 
able for this area and includes treatment 
projects involving new plants, replacements 
of obsolete and inadequate plants, and im- 
provements or additions to existing plants.. 
Considered in the estimate is the cost for pro- 
viding treatment of industrial wastes dis- 
charged into municipal sewers, 

The lack of data regarding other sources of 
industrial pollution and the complexities 
involved in determining the type and magnitude 
of waste treatment facilities for the industries 
precludes an estimate of cost for providing 
needed industrial waste treatment facilities in 
the sub-basin. 



Table 



Sources of pollution, municipal 









Amount of 




Sources 




pollution 


Municipal- 
ities* 


of 
pollution 
(in num- 
ber of 
munici- 
palities) 


Population 
served by 
sewerage 

system 


discharged 
to water- 
course (in 
terms of 
equivalent 
number of 








people ) HM 


Having data 








on pollution 








load dis- 





_- 


__ 


charged to 








watercourse 








Having popu- 








lation data 








available 








(Data on 








pollution 


16 


106, 900 


-_, 


load to 








watercourse 








incomplete 








or not 








available ) 








Total 


16 


106,900 


__ 



^Includes incorporated or unincorporated mu- 
nicipalities; other legal bodies as sanitary 
districts, counties, towns; significant Insti- 
tutions, resorts, recreational centers, or 
other population centers; and sanitary sewage 
wastes discharged by Industry directly Into 
wa tercourse . 

**IncluuGs industrial wastes discharged In- 
to municipal sewerage systems. 
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Table Big. Sources of pollution, industrial* 



Indus tries 


Sources of 
pollution 
(in number 
of plants) 


Amount of 
pollution 
discharged to 
watercourse 
(in terms of 
equivalent 
number of 
people ) 


Producing organic 

wastes 





~ 


Producing organic 
wastes 


1*3 


Undetermined 


Producing inorganic 
wastes 


13 


__ 


Producing wastes of 
undetermined type 





~ 


Total 


2 43 






Includes -thirteen sources also listed as 
producing inorganic wastes . 

2 Total adjusted to correct Tor duplication 
noted in footnote marked thus, 1 . 

Table Cig. Existing treatment facilities, 
municipal 



Degree of 

treatment 
provided 


Number 


Population 
served 


Municipal- 
ities* 


Plants 


Primary 


1 


1 


4,600 


Secondary 


11 


11 


87, 500 


No treatment 


4 





14, 800 



^Industries having separate outlets and dis- 
charging wastes directly to watercourse. 



^Includes incorporated or unincorporated mu- 
nicipalities; other legal bodies as sanitary 
districts, counties, towns; significant insti- 
tutions, resorts, recreational centers, or 
other population centers; and sanitary sewage 
wastes discharged by industry directly into 
watercourse. 



Table D 19 . Existing treatment facilities, industrial* 







Number c 


)f industrial plantf 


i having: 


Type industry 


plants 


Treatment 
facilities 


No treatment 
facilities 


Undetermined 
facilities 


Oil production industry. . . 
Food and kindred products. 


13 
30 


11 


11 


2 
19 


Total 


43 


11 


11 


21 













^Industries having separate outlets and discharging wastes directly into watercourse, 



Table EIQ. Adequacy of existing treatment facilities 



Existing 
treatment 
facilities 


Number 


Adequacy with relation to : 


Capacity 


Operation 


Satis- 
factory 


Unsatis- 
factory 


Unde- 
termined 


Satis- 
factory 


Unsatis- 
factory 


Unde- 
termined 


Municipal 


12 


8 


4 


-0 


9 


3 





Industrial 


11 


-- 





11 





- 


11 
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Table Ft 9. Progress in pollution abatement 



Year 


Municipal 


Industrial 


Plants 
completed 


Design 
population 


Plan bs 

completed 


Amount of waste 
treated (in terras 
of equivalent 
number of people ) 


1946 





__ 


No data 





1947 








do 


__ 


194S 








do 





1949 








do 






Table Gig. Requirements for municipal and 
industrial waste treatment plants* 



Table Hig. Status of treatment works project 
to abate pollution, July 1, 1950 



Requirements 


Municipal 


Industrial 


Number 


Population 
served by 

facilities 


Number 


New plant 











Enlargement 
or additions 
to existing 
plant 


4 


29,100 


~ 


Replace ex- 
isting plant 








~ 


No project 
required 


12 


77,600 





Undetermined 





-- 


43 



*The needs set forth in this table are based 
on presently available information. However, 
future studies and evaluations may result in 
some changes in these needs. 



Status of project 


Number 


Municipal 


Industrial 


No formal action 








Abatement ordered 


__ 





Plane under preparation 





-- 


Final plane approved 





~ 


Construction awaiting 
financing 





__ 


Under construction 


-- 





Status undetermined 


4 


43 
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J.QDJ.6 J-19' riujt,u .Lj.siu--uiLmj.uj.ijaj.ineb ana industries requii'iiig improvements 

pollution*, July 1, 1950 



Name 


Population 
served 


Project 
requirements** 


Remarks 


LOUISIANA 
Municipalities : 


7,000 


E-A 






2,500 


E-A 






4, 600 


E-A 






15jOOO 


E-A 




Industries: 
13 oil production industry. . 
30 food and kindred products 




13 Und. 
30 Und. 






*The needs set forth in this table are based on presently available information. 
bure studies and evaluations may result in some changes in these needs. 
*E-A = Enlargement, or addition to existing plant. 
Und. = Undetermined. 



However, fu- 
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CALCASIEU RIVER SUB- BASIN 



Description 



Geography. --The Calcasieu River arises in 
Vernon Parish near the western boundary of 
Louisiana. It flows in a southerly direction to 
the Gulf of Mexico, entering the Gulf about 30 
miles east of Sabine Pass. The stream is 
about 215 miles long and embraces a drainage 
area of about 4,100 square miles. The drain- 
age sub-basin lies wholly within the State of 
Louisiana. The river enters Lake Charles 
about 45 miles above its mouth. Below Lake 
Charles the river becomes a tidal estuary. 
The stream enters Calcasieu Lake about 25 
miles above its mouth. This lake is about 18 
miles long. The outlet from Calcasieu Lake 
to the Gulf is known as Calcasieu Pass. Prin- 
cipal tributaries are Whiskey Chitto Creek, 
Barnes Creek and West Fork. 

Topography and Geology- -The stream is 
navigable for 97 miles above its mouth. The 
source of the Calcasieu is in the Kisotchie 
Escarpment which forms the most prominent 
relief feature in the State of Louisiana with 
heights of 350 to 400 feet above mean sea 
level. The Gulf coast in the vicinity of the 
Calcasieu River shows evidence of alluvial 
filling and subsidence. Celtic clays underlie 
the entire prairie section of Louisiana at 
shallow depths. These deposits dip southward 
and extend for many miles into the Gulf of 
Mexico. Low sandy ridges rising from the 
marshes furnish evidence of former gulf mar- 
gins inland from the present coast line which 
had been pushed southward by alluviation. The 
present cycle is one of subsidence and 
encroachment by the Gulf, with practically no 
alluviation in progress. 

The area above Lake Charles was once 
heavily timbered but has now been cut over. 
The area about Lake Charles is suitable for 
agriculture and farther east considerable 
acreage: is devoted to rice culture. The 
coastal marsh extends to the south of Lake 
Charles. 

CJUmate and Ilydrologic ' g'eature is, --The 
climate is warm and humid. Average annual 
temperatures arc about 68F. Average rain- 
fall in the Calcasieu Sub-Basin is about 60 
inches per year and is well distributed; how- 
ever, less rain falls in the summer and fall 
than at other seasons. Stream flow is low 
during the summer and fall because of less 
runoff ami high evaporation and transpiration 
on the watershed during this period. Recorded 
average, maximum and minimum stream 



flows at various gaging stations are tubulated 
below: 



Gaging 
station 


Drain- 
age 

area 
(square 

miles) 


Years 
of 

rec- 
ord 


Stream flow 
(c.f.s.) 


Aver- 
age 


Maxi- 
mum' 


Mini- 
mum 


LOUISIANA 
Calcasieu 
River -- 
Oberlin. . 


753 
1,700 

510 


11 
11 

8 


1,337 
3,024 


34, 700 
68,000 

35,000 


42 
ZOO 

102 


Whiskey 
Chitto 
Creek-- 
Oberlin. 



Economic Development 

Population, --The 1950 population of the 
sub-basin area is approximately 152,600. 
Principal population centers are Lake 
Charles - 53,820, Oakdale - 7,000, 
and DeRidder - 3, 750. 

Industry and Land Use . --The major indus- 
trial development in this sub-basin is related 
to petroleum production. There are about 20 
oil fields in the vicinity of Lake Charles, 
mostly in Calcasieu and Cameron Parishes. 

Above Lake Charles, farming is a major 
occupation, with cotton, rice, corn, and 
peanuts the principal crops. Much rice is 
grown in the area east of Lake Charles. 

Industrial activities are those associated 
with the products of the area. Petroleum 
processing, cotton gins, rice mills, paper 
mills, and food processing arc some of the 
major activities. Salt production also is a 
large and prosperous industry of the region. 

Muskrat trapping and farming is carried 
out extensively in the marshes south of Lake 
Charles, 

Use of Water Resources 

Large volumes of water from the Calcasieu 
River are used for rice cultivation. It is 
estimated that 3. 5 acre feet of water is 
required to mature each acre of rice field, 

Public water supplies are obtained solely 
from ground water sources. There are 11 such 
supplies in the sub-basin serving about 49,000 
persons. 
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in the Lake Charles area, considerable 
water from surface sources is used for indus- 
trial purposes, principally by oil refineries 
and paper mills. 

Navigation is important in the Calcasieu 
River below Lake Charles. Above Lake 
Charles the stream is navigable to shallow 
draft vessels. The port at Lake Charles is 
accessible to ocean going ships and is a major 
factor in the economic development of the 
adjacent region. 

Pollution Data 

There is a considerable industrial waste 
pollution problem in the Lake Charles area. 
Some treatment is afforded by the impound- 
ment of certain of the wastes produced. Oil 
field brines in this area are mostly disposed 
of by means of subsurface injection methods 
because of their detrimental effects upon the 
rice growing areas. 

Summaries of available data on sources and 
amounts of pollution originating in the sub- 
basin, together with existing treatment facili- 
ties and future requirements, are presented 
in tables AZQ through lao* 

Table A 20 shows that there are six munici- 
palities in this sub-basin having sewer sys- 
tems which serve 70, 900 persons. 

Table Bao summarizes the industrial waste 
pollution sources in the sub-basin. Data were 
available for 11 industries. 

Table C 2 o is a summary of existing munic- 
ipal waste treatment facilities. Of the six 
sewered communities, one {population - 
7, 000) provides no treatment for its wastes 
before discharge to the Stream. Carnp Polk 
with an undetermined population provides two 
secondary treatment plants for its sewage, 

Table D 2 o summarizes existing waste treat- 
ment facilities provided by industry, Of the 11 
plants listed, only three provide for some type 
of waste treatment. 

Table Eao is a summary of the adequacy of 
existing waste treatment facilities in the sub- 
basin. Five of the six municipal treatment 
plants are adequate as to both capacity and 
operation. No data are available on the ade- 
quacy of industrial waste treatment facilities. 

Table Fso shows progress in pollution 
abatement during the period 1946 through 1949. 
No municipal treatment plants were built and 
there are no data regarding industrial plants, 

Table Gao summarizes requirements for 
municipal and industrial waste treatment 
plants in the sub-basin. One new municipal 
plant and one replacement are required to 
serve 10, BOO persons. Of the 11 industrial 
plants upon which data are available, one new 
waste treatment plant is required, two need 
enlarging, three require no projects and the 
requirements for five plants are undetermined. 

Table H a o shows the data as of July I, 1950 
on the status of treatment work; projects to 



abate pollution. The status of municipal or 
industrial projects is undetermined. 

Table lao shows the project list for munici- 
palities and industries requiring improvements 
for abatement of pollution, 

It is estimated that the initial cost of needed 
municipal waste treatment facilities in the 
Calcasieu River Sub-Basin will be approxi- 
mately $500, 000. This estimate is based on 
average construction costs considered reason- 
able for this area and includes treatment proj- 
ects involving new plants, replacements of 
obsolete and inadequate plants, and improve- 
ments or additions to existing plants. Consid- 
ered in the estimate is the cost for providing 
treatment of industrial wastes discharged into 
municipal sewers. 

The lack of data regarding other sources of 
industrial pollution and the complexities 
iavolved in determining the type and magnitude 
of waste treatment facilities for the many and 
varied kinds of Industries precludes an esfi- 
mate of cost for providing needed industrial 
waste treatment facilities in the sub-basin, 



Table Ago- Sources of pollution, municipal 









Amount of 




Sources 




pollu MOT) 


Municipal- 
ities* 


of 
pollution 
(in num- 
ber of 
munici- 


Population 
served by- 
sewerage 

system 


discharged 

to water- 
course (in 
terms of 
equivalent 




palities) 




number of 








people )** 


Having data 








on pollution 








load dis- 











charged to 








watercourse 








Having popu- 








lation lata 








available 








(Data on 








pollution 


6 


70,900 





load to 








watercourse 








incomplete 








or not 








available ) 








Total 


6 


70,900 






^Includes incorporated or unincorporated 
municipalities; other legal bodies as sanitary 
districts, counties, towns; significant insti- 
tutions, resorts, recreational centers, or 
other population centers; and sanitary sewage 
wastes discharged "by industry directly i'Jto 
watercourse. 

**Inoludes industrial wastes discharged into 
municipal sewerage systems. 



Table Bao- Sources of pollution; Industrial* 



Industries 


Sources of 
pollution 
(in number 
of plants) 


Amount of 
pollution 
discharged to 
watercourse 
(in terms of 
equivalent 
number of 
people ) 


Producing organic 
wastes 


1 


4-40,000 


Producing organic 
wastes 


*8 


Undetermined 


Producing inorganic 
wastes 


5 





Producing wastes of 
undetermined type 


1 


Undetermined 


Total 


2 11 


-- 



Table C 20 . Existing treatment facilities, 
municipal 



Degree of 

treatment 
provided 


Number 


Population 
served 


Municipal- 
ities* 


Plants 


Primary 


1 


1 


3,800 


Secondary 


4 


i 5 


60, 100 


No treatment 


1 





7,000 



x-Includes incorporated' or unincorporabed mu- 
nicipalities; other legal bodies as sanitary 
districts, counties, towns; significant insti- 
tutions, resorts, recreational centers, or 
other population centers; and sanitary sewage 
wastes discharged by industry directly into 
watercourse . 

1 0ne municipality has two secondary pluntn. 



^Industries having separate outlets and 
discharging wastes directly to watercourse. 

"Includes four sources also listed as produc- 
ing inorganic wastes. 

2 Total adjusted to correct for duplication 
noted in footnote marked thus, 1 . 



Table 



Existing treatment facilities, indus trial* 







Number c 


)f industrial plants 


having: 


Type industry 


plants 


Treatment 
facilities 


No treatment 
facilities 


Undetermined 
facilities 


Oil production industry. . . 
Paper and allied products , 
Lumber and wood products 


2 
1 

1 





1 


1 
1 

1 


Chemical and allied 


3 


1 




2 


Products of petroleum and 


2 


1 


1 







2 


1 


1 

















11 


3 


3 


5 













^Industries having separate outlets and discharging wastes directly into watercourse. 
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Table E ao . Adequacy of existing treatment facilities 


Existing 
treatment 
facilities 


Number 


Adequacy with relation to: 




Capacity 


Operation 


Satis- 
factory 


Unsatis- 
factory 


Unde- 
termined 


Satis- 
factory 


Unsatis- 
factory 


Un de- 
termined 


Municipal 


6 


5 


1 





5 


1 





Industrial 


3 


*- 


__ 


3 





~ 


3 



Table F 2 o- Progress in pollution abatement 



Year 




Municipal 


Industrial 


Plants 
completed 


Design 
population 


Plants 
completed 


Amount of waste 
treated (in terms 
of equivalent 
number of people) 


1946 





~ 


No data 





1947 





-- 


do 





1948 





_ 


do 


~_ 


1949 








do 






Table G 2 o- Requirements for municipal and 
industrial waste treatment plants* 



Requirements 


Municipal 


Industrial 


Number 


Population 
served by 
facilities 


Number 


Mew plant 


1 


7,000 


1 


Enlargement 
or additions 
to existing 

plant 







2 


Replace ex- 
isting plant 


1 


3,800 





No project 
required 


5 


60,100 


1 3 


Undetermined 





__ 


5 



*The needs set forth in this table are based 
on presently available information. However, 
future studies and evaluations may result in 
some changes in these needs. 



"Two industries with waste treatment 
facilities of unde term-In ed capacity are class- 
ified as requiring no project, since the dis- 
posal of their wastes is considered satisfac- 
tory at the present time. 



Table Hao- Status of treatment works project 
to abate pollution, July 1, 1950 



Status of project 


Number 


Municipal 


Industrial 


No formal action 





__ 


Abatement ordered 





-, 


Plans under preparation 








Final plans approved 





~ 


Construction awaiting 
financing 


__ 


__ 


Under construction 


__ 





Status undetermined 


2 


8 



- 1Z9 - 



Table I 20 . Project list municipalities and industries requiring improvements for abatement of 



Name 


Population 
served 


project 
requirements *# 


Remark a 


LOUISIANA 
Municipalities: 


3,800 


R 






7,000 


NP 





Industries: 
1 chemical and allied 


7,000 






1 oil production industry.. 

1 lumber and wood products 
(except furniture) 
1 paper and allied products. 
2 chemical and allied pro- 


g.p.m. 1 
3,600 
Bbl/day 1 


1 E-A 
1 Und. 

1 Und. 
1 NP 

2 Und. 





3 products of pertoleum and 


10,000 






1 products of petroleum and 


Bbl/day 1 
440, OQO 2 


1 Und. 
1 E-A 













*The needs set forth in this table are baaed on presently available information. Howuvor, future 
studies and evaluations may result in some changes in these needs. 
**E-A:= Enlargement or addition to existing plant. 

R -=. Replacement of existing plant. 

Und ,= Unde terniined . ' 

NP =New plant. 
"Amount of waste discharged. 
8 Population equivalent. 
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LOWER MISSISSIPPI RIVER BASIN 
(Natchez, Miss, to Gult Sub- Basin) 



Description 



-'I'hi'i Huh -basin includes the 1 
east bank (Iraiimjii' of tin 1 MisMlfibipjii Rivt-r 
in tin; Htati-M of MiH.'u.'ifiippi and Louisiana 
from NiitclK'ji. Mi.in. to the (lull. The drain- 
age iirt'U iiK;ludoi about 11,000 .square niiU'd 
of the .'inuthwi-'it corm'i ol MiH.'US.sippi anil of 
flouUu'.ifitc rii Louisiana mrludinji tht. 1 Lalu 1 
Pontcbartrain ari-.i. An art- a of about 1 , 600 
square nuU'H on the went bunk of the Missis- 
sippi bi-twi't'ii tlu: river ami the rawt Ateha- 
falaya la'vt-'i 1 al.so in includi-d in this sub- 
buBin. Hi'sidi'M the imivuMHate drainage oi 
tlit* MiHHinsippi River, the area include B tl": 
drainiim* arcafi of thi: Amite, Tirkfaw, Natal- 
bany, Tiuijiipahua titul Tclu'fum'te Rivrs 
which drain into I.alu-H Mmirepa.4 and Pont- 
charlrain. Bayou Latourche i thi> principal 
ati-eum in the area to the wcHt ol the Missis- 
aippi River. 

Topimraphy and Geology. --The drainage 
area rmH~wit;hurn"u'"7ri"ria di>poHitn ol' tht: 

Hwcr Ba.sin. HLrttani wlopus are 



flat and diain^ge in the lower reaches of the 
sir cams ib tint well detincd and depends upon 
tidal action and flood runoff. The area below 
New Orleans is largely swamp and salt 
nuii'&ht's. The geologic era is one of sub- 
sidence rather than of delta building. 

CUinate and Hydrologic__F^ea_turcs. --The 
climate of this region is humid and mild. 
Rainfall averages above 60 inches per year 
which is somewhat uniformly distributed 
throughout the year, Minimum rainfall occurs 
in the late summer and fall. Average temper- 
ature for the area is about 68 F. Average 
temperatures for January are in excess of 40 
F. and tho.se for August range about 80 F. 

The flow in the Mississippi River at New 
Orleans varies from 150, 000 cubic feet per 
second to over 1, 000, 000 cubic feet per second. 
At Natchez, peak flows of nearly 3, 000, 000 
cubic feet per second have been recorded. 

Recorded stream flow for other streams in 
this sub-basin are tabulated below: 





Dralnano urea 


Yenrn of 


fl bream 


flow (o.f. 


a.) 


CVifj.lnjj nUiUon 


(oquare inilofl) 


record 


Average 


Maximum 


Minimum 


LOU t TANA 


1,330 


9 




40,200 


279 




?71 


7 





9,680 


90 




BO 


4 





4,960 


4 




646 


9 


__ 


35,500 


264 




96 


3 


_. 


9,780 


37 















Economic Development 

Pmjulatum. --The 1950 population of the sub' 
basin a rutTTfi approximately l,iil-i,000. The 
principal population, manuliu'turing and mar- 
ketiuH Centura arc Ntiw Orleans --567, 257, 
Baton RoUHi:--U3 ( 957, Hammond B, OH, 
Jackaon--6, 767, and Palquemine--5, 737, all 
in LoulHiatia and Na.tchcsr.--E2, 678 in Missis- 
sippi. Baton Uougc is a vapidly growing 
industrial center which has had a population 
increase of 257 percent in the past ten years. 

Industry Mind JUmd Use . -Thu major land 
use in the region is for agricultural purposes. 
Principal cropa are cotton, corn, sugar cfine, 
and truck farming produce. Livestock raising 
is associated with the agricultural activities 

Oil production and processing is a major 
industrial activity in thia sub-basin with 



sulphur production, chemicals, and allied 
industries becoming of increasing importance. 
A large alumina industry is being established 
in the vicinity of Baton Rouge to process 
alumina from imported ores, Other manu- 
facturing includes processing of sugar and 
other foods, cottonseed, lumber, and wood 
products. 

Fishing is an important industry along the 
Gulf. Many kinds of seafood including shell- 
fish are obtained in the area. The processing 
of menhaden for their oils and other products 
is carx-ied out along the Gulf, 

Fur trapping and processing is a major in- 
dustry in the swamp and marsh areas. The 
lands were once heavily forested and lumber- 
ing is still 'an extensive activity in certain 
areas. 
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Use of Water Resources 

Both surface and ground water sources are 
plentiful in the sub-basin. Artesian waters 
are available in quantity in the Pontchartrain 
area but arc being depleted grad.uaj.ly by poor 
conservation practices. 

Twenty-four communities, including the 
city of New Orleans, utilize surface sources 
for their public water supplies and serve a 
total of 645, 000 persons. Ground water 
sources are used by 47 communities to serve 
about 207, 000 persons . 

The Tangipahoa and Tickfaw Rivers are 
used extensively for fishing. Commercial 
fishing is carried out in this area and in the 
bordering Gulf waters. 

Navigation is important 'in this sub-basin. 
Large ships can navigate the Mississippi Rive 
to Baton Rouge, a distance of approximately 
200 miles. 

The conservation of wildlife is an important 
consideration in this sub-basin. Wild fowl and 
bird refuge areas are available in the more 
inaccessible marsh and swamp area and the 
preservation of fur-bearing animals in the 
marsh areas is desirable. 

Flood control is extremely important in 
certain areas. Flood relief spillways have 
been constructed from the Mississippi River 
to Lake Pontchartrain to relieve flood heights 
at New Orleans and along the lower Missis- 
sippi River. 

Pollution Data 

Stream pollution is not serious except in a 
few local areas where industrial wastes cause 
problems. Industrial wastes from Baton Rouge 
may affect the New Orleans water supply if 
the concentration of wastes becomes high 
enough. For the most part stream flows are 
more than adequate to afford disposal of 
wastes by dilution. Waste treatment may be 
required in some areas for the protection of 
fish. The discharge of untreated sewage from 
New Orleans prevents use of certain shellfish 
growing areas below the city. Where sewage 
is discharged to drainage canals or to small 
runs, treatment is required to prevent 
nuisance conditions, 

Summaries of the sources and amounts of 
pollution originating in this sub-basin, to- 
gether with the existing treatment facilities 
and requirements are presented in tables A , 
through I ai . 21 

Table A 21 is a summary of the municipal 
sources of pollution. There are 30 sewered 
communities in this sub-basin serving an 
estimated 862,700 persons, 582,400 of which 
are in New Orleans. 

Table B 21 summarizes the sources of indus- 
trial waste pollution in this sub-basin. There 

? 58 known sources listed. 



Table A 2 i Sources of pollution, municipal 









Amount of 




Sources 




pollution 


Municipal- 
ities* 


of 
pollution 
(in num- 
ber of 
munici- 


Population 
served by 
sewerage 
system 


discharged 
to water- 
course (in 
terms of 
equivalent 




palities) 




number of 
people )** 


Having data 








on pollution 








load dis- 


5 


35,200 


24, 900 


charged to 








watercourse 








Having popu- 









lation data 








available 








(Data on 








pollution 


25 


827,500 





load to 








watercourse 








incomplete 








or not 








available ) 






\ 


Total 


30 


862,700 


V. 



^Includes incorporated or unincorporated 
municipalities j other legal bodies as sani- 
tary districts, counties, towns; significant 
institutions, resorts, recreational centers or 
other population centers; and sanitary sewage 
wastes discharged by industry directly into 
watercourse. 

**Includes industrial wastes discharged into 
municipal sewerage systems. 

Table C 21 summarizes the existing munici- 
pal treatment facilities. Of the 30 sewered 
communities, 11 (37 percent) serving a total 
of 75Z.800 persons have no treatment facil- 
ities, five (17 percent) provide for primary 
treatment, and 14 (46 percent) serving 
101, 500 persons have secondary treatment 
facilities. 

Table D 21 summarizes the existing indus- 
trial waste treatment facilities. Of the 58 
industries listed, treatment is provided by 
only four and facilities are undetermined in 
five instances. The data on industry are not 
complete. 

Table E 21 presents a summary of the ade- 
quacy of existing treatment facilities in this 
sub-basin. Of the 20 municipal treatment 
plants, seven. (35 percent) are inadequate as 
to capacity and 10 (50 percent) are inadequate 
as to operation. Of the four known industrial 
waste treatment plants, two are satisfactory 
and the status of the other two is undeter- 
mined. 

Table F 21 is a summary of the progress of 
pollution abatement in tliis sub-basin during 
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the period 1946 through 1949. No pi ogress is 
shown . 

Tab hi G 21 summarises the requirements 
for municipal and industrial waste treatment 
plants, Municipal requirements iir-e for two 
new plants to serve 6, 000 persons, four 
plants to be enlarged to serve 1, 500 persons 
and four plaiilH nerving 16, 000 persons to be 
replaced. NO data are available on the status 
of industrial waste tre fitment requirements. 

Table HZ i summarizes the status of treat- 
ment works projects for pollution abuU'ment 
as of July 1, 1950. Three municipalities have 
plans approved ior construction. The re- 
mainder have undetermined status. No indus- 
trial data are available. 

Table Dai. Source;! of poJJ.ull.on, IndurjlrJalx 



Industries 


Source a of 
pollution 
(Jn number 
of plants) 


Amount of 
pollu tiori 
discharged to 
watercourse 
(In terms of 
equivalent 
number of 
people ) 


Producing organic 

wastes 








Producing organic 
wastes 


v,v 


Undo Ujrmlncd 


Producing inorganic 
was tea 








Producing wastes of 
undetermined type 


8 


Uudctormtnod 


Total 


2 !58 


~ 



having separate ouUotu and 
wanton directly to waturoourne. 
1 Includoo five uourceu uino lifjLad uu pro- 
ducing .Inorganic was ben, 

2 Totai adjuatocl to corroal, for 
noted Jn footnobo innrla;d thun, 1 . 



Table I 21 shows the project hat for munici- 
palities and industries requiting improvements 
tor abatement of pollution. 

It is estimated that the initial cost of needed 
municipal waste treatment facilities in the 
Lower Mississippi River Basin (Natchez, 
Miss, to Gulf Sub-Basin) will be approximately 
$1, 000, 000, This estimate is based on aver- 
age construction costs considered reasonable 
lor tins area and includes treatment projects 
involving new plants, replacements of obso- 
lete and inadequate plants, and improvements 
or additions to existing plants. Considered 
in the estimate is the cost for providing 
treatment of industrial wastes discharged 
in^o municipal sewers. 

The lack of data regarding other sources 
of industrial pollution and the complexities 
involved in determining the type and mag- 
nitude of waste treatment facilities for the 
many and varied kinds of industiies pre- 
cludes an estimate of cost for providing 
needed industrial waste treatment facilities 
in the sub-basin. 



Table; Cai. Existing treatment facilities, 
municipal 



Degree of 

treatment 
provided 


Number 


Population 
served 


Municipal- 
ities* 


Plants 


Primary 


5 


5 


8,400 


Secondary 


14 


1 15 


101,500 


No treatment 


1] 





752,800 



Hlncludoo Incorporated or unincorporated 
municipal:! bicflj other legal bodies as aani- 
bary districts, counties, towns; significant 
institutions, resorts, recreational centers, 
or other population centers; and sanitary 
oowago wanbGs discharged by industry directly 
into watercourse. 

1 0no municipality has two secondary plants. 
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Table D 2 i. Existing treatment facilities, industrial* 







Number c 


>f industrial plante 


having: 


Type industry 


plants 


Treatment 

facilities 


No treatment 
facilities 


Undetermined 
facilities 


Food and kindred products . . 
Oil production industry.... 
Lumber and wood products 
(except furniture) 


39 
3 

4. 


1 
1 


38 
1 

2 


1 
1 

1 


Products of petroleum and 
coal , 


3 


1 


1 


1 


Chemical and allied 
products 


3 


o 


3 







6 


1 


4 


1 












Total 


58 


4 


49 


5 













^Industries having separate outlets and discharging wastes directly into watercourse, 
Table E 2 i. Adequacy of existing treatment facilities 



Existing 
treatment 
facilities 


Number 


Adequacy with relation to: 


Capacity 


Operation 


Satis- 
factory 


Unsatis- 
factory 


Unde- 
termined 


. Satis- 
factory 


Unsatis- 
factory 


Unde- 
termined 


Municipal 


20 


12 


7 


1 


9 


10 


1 


Industrial 


4 


2 





2 


2 





2 



Table F 31 , progress in pollution abatement 



Year 


Municipal 


Industrial 


Plants 
completed 


Design 

population 


Plants 
courpleted 


Amount of waste 
treated (in t*rms 
of equivalent 
number of people) 


1946 








No data 





1947 








do 





1948 








do 





1949 








do 
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Table 



.. Hequlrt'inrnt.ij for iiiutil r Ipal and 
trUl wa;:l,c treatment 



HequirementH 


MunlcJpal 


Indus trial 


Number 


Population 
served by 

fac Uillon 


Number 


New plnnt 


;> 


t.,000 





Enlargement 
oi' additions 

to exluting 
plant 


M 


;M,!i(X) 


_ 


Replace ex- 
isting plant. 


/. 


I6,OUO 


~ 


No project 
required 


;>0 
1 


Hu!,nno 


^. 


Undetermined 


/iI>C> 


^A 



Tht: ncodn not. forUi In thin LubLu nvc Iwuod 
jn prcncMitly uviiJ Jablc hironnuUhni. However, 
futuvi' iibudU'fi and ovuliwUonu may iMiiiult in 

ilOllH! OllllDKOI! Ill l.llt'dl! IH'Cdfl. 



l ln<jludii 1 plant where existing units are 
of tjutia factory cfipacifcy, but which require 
additional unitti to provide a higher degree of 
ti'natmont. 



Tulilu Il ?1 . Status of treatment works project 
to abate pollution, July 1, 1950 



Stntua of project 


Number 


Municipal 


Industrial 


No formal action 








Abatement ordered 


~ 


~ 


Plans under preparation 








Final plans approved 


3 





Construction awaiting 
financing 


-_ 





Under construction 








iJtaUis undetermined 


8 


54 
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Table I 2 i- Project list municipalities and industries requiring improvements for abatement of 

pollution* July 1, 1950 



Name 



Population 
served 



Project 
requirements 



Remarks 



LOUISIANA 
Municipalities: 

Amite 

Govington 

East Louisiana State 

Hospital (Jackson) 

Gramercy 

Hanimand#l 

#2 

Houma 

Independence 

Slidell 

Industries: 

35 food and kindred products 

3 oil production industry... 

9 chemical and allied 

products 

3 products of petroleum and 
coal 

1 miscellaneous 



MISSISSIPPI 
Municipalities: 

McComb 

Magnolia 

Industries: 

1 lumber and wood products 

( except f urni ture ) 

1 chemical and allied pro- 
ducts 

1 rubber products 



1,950 
3,500 

4,500 
450 

8,000 

10,000 
2,000 
2,000 



10,000 
1,500 



R 

E-A 

HP 
Und. 

E-A 

R 
R 
R 

35 Und. 
3 Und. 

9 Und. 

3 Und. 
1 Und. 



E-A 
NP 



1 Und. 

1 Und. 
1 Und. 



Under construction 



needs set forth in this table are based on presently available information. However, 
fvrture studies and evaluations may result in some changes in these needs. 
-*E-A =Enlargement or addition to existing planb. 
R ^Replacement of existing plant. 
Und .= Undetermined . 
NP =New plant. 
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